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PREFACE 


This  “Radiological  Safety  Handbook,”  hereinafter  called  the  handbook,  is  the  official 
instruction  on  matters  relating  to  radiation  safety  and  control  for  all  agencies  of  the  U.S. 
Department  of  Agriculture  (USDA),  hereinafter  called  the  Department.  It  has  been 
prepared  by  direction  of  the  Department’s  Radiological  Safety  Committee,  hereinafter 
called  the  Committee,  that  serves  as  the  advisory  body  to  the  Administrator,  Agricultural 
Research  Service  (ARS),  and  to  employees  of  all  agencies  of  the  Department  on  the  total 
problem  of  radiation  protection  and  control.  The  Committee  members  are  appointed  by 
the  Administrator,  ARS,  pursuant  to  Title  1,  Administrative  Regulation  376-386.2,  and 
have  responsibility  for  safeguarding  personnel,  property,  and  the  community  at  large 
from  the  potential  hazards  of  radiation  from  all  possible  sources  and  thereby  minimize 
legal  risks  associated  with  the  presence  or  use  of  ionizing  radiation. 

To  perform  the  duties  necessary  to  implement  the  Department’s  program  of  radiation 
protection  and  control,  the  Committee  has  arranged  for  the  appointment  of  a 
Department  Radiological  Safety  Officer  (RSO)  and  has  delegated  to  him  authority  for 
maintaining  the  program  on  a day-to-day  basis  (see  Appendix  A,  p.  25).  The  RSO  and  his 
Radiological  Safety  Staff  (RSS)  have  available,  however,  the  entire  membership  of  the 
Committee  to  assist  in  the  resolution  of  any  special  problems  that  may  arise.  Since  the 
individual  members  of  the  Committee  possess  a diverse  background  in  scientific  and 
administrative  skills,  their  attention  to  the  resolution  of  special  problems  can  effect  a 
satisfactory  result  in  minimum  time. 

The  Department  has  applied  for  and  has  been  granted  licenses  by  the  U.S.  Nuclear 
Regulatory  Commission  (USNRC)  for  the  possession  and  use  of  radioactive  materials 
and/or  certain  radiation-emanating  equipment  by  qualified  personnel  throughout  the 
Department.  A part  of  the  application  for  these  licenses  was  this  handbook,  which  sets 
forth  the  rules  and  requirements  to  be  employed  by  the  Department  to  control  the 
possession  and  safe  use  of  radioactive  materials  and/or  radiation-emanating  equipment. 
Consequently,  these  rules  and  regulations  are  an  integral  part  of  the  total  responsibility  of 
the  Department  to  conform  to  the  terms  and  conditions  of  its  licenses.  It  is  incumbent, 
therefore,  upon  every  prospective  or  Committee-authorized  user  of  radioactive  materials 
and/or  radiation-emanating  equipment  to  observe  the  rules  and  regulations  contained  in 
this  handbook  and  to  effect  all  reporting  requirements  diligently  and  promptly.  As  used 
in  this  handbook,  the  verb  “shall”  denotes  that  the  ensuing  recommendation  is  necessary 
or  essential  to  meet  standards  of  protection,  and  “should”  indicates  advisory 
recommendations  that  are  to  be  applied  when  practicable.  It  is  the  responsibility  of 
supervisors  and  authorized  users  to  see  that  all  persons  under  their  jurisdiction  comply  in 
full  with  the  provisions  of  this  handbook.  Adherence  to  rules  will  minimize  the 
probability  of  occurrence  of  incidents,  exposure  to  excessive  radiation,  and  items  of 
noncompliance.  Failure  to  respect  the  responsibilities  locally  places  the  licenses  for  the 
entire  Department  in  jeopardy. 
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SWaiosing 


As  a Federal  agency  that  uses  radioactive  materials  and/or  radiation-emanating 
equipment,  the  Department  is  subject  only  to  the  licensing  and  regulatory  requirements 
of  the  USNRC  and  is  thereby  exempted  from  regulations  imposed  by  an  Agreement  State 
(any  State  with  which  the  USNRC  has  entered  into  an  effective  agreement  under 
Subsection  274  B of  the  Atomic  Energy  Act  of  1954,  as  amended)  upon  persons  within 
its  borders  who  manufacture,  produce,  receive,  possess,  use,  or  transfer  byproduct 
materials,  source,  or  special  nuclear  material  in  quantities  not  sufficient  to  form  a critical 
mass.  Any  inquiries  regarding  these  received  by  USDA  employees  from  other  Federal, 
State,  or  local  agencies  should  be  referred  to  the  RSO,  address  below,  for  action. 
However,  the  absence  from  this  handbook  of  any  other  applicable  regulations  of  any 
Federal,  State,  or  local  agency  does  not  relieve  employees  of  the  responsibility  for 
complying  with  such  regulations. 

Because  the  conditions  of  use  will  change  with  time,  it  is  expected  that  the  rules  and 
regulations  will  change  correspondingly.  For  this  reason  the  handbook  is  looseleaf  to 
facilitate  changing  single  pages  or  sections  as  required.  A page-numbering  system  has  been 
employed  that  will  not  disrupt  the  numbering  scheme  of  the  entire  publication  when 
supplementary  material  is  added.  The  contents  has  been  set  up  as  an  index  to  facilitate 
finding  specific  information. 

This  handbook  supersedes  all  previous  Committee  memoranda  that  have  been  published 
prior  to  March  1975;  such  memoranda  are  therefore  canceled.  This  handbook  also 
supersedes  the  last  one  published  on  July  1 , 1961 . 

Any  matters  not  adequately  explained  here  should  be  directed  to  Radiological  Safety 
Staff,  U.S.  Department  of  Agriculture,  Room  227,  Building  001,  Agricultural  Research 
Center-West,  Beltsville,  Md.  20705.  Telephone  (301)344-3054. 
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SECTIONS  1.0-11.0 


Section 

1 .0  Definitions  of  Pertinent  Terms  Used  in  This 
Handbook 

1.1  Radioactive  Material.  Radioisotopes,  by- 
product materials,  neutron  sources,  naturally 
occurring  radioactive  substances,  and  any 
materials  in  sealed  or  unsealed  form,  that 
spontaneously  emit  radioactive  particles  and/or 
rays. 

1.2  Radiation-Emanating  Equipment.  Devices  con- 
taining radioactive  sealed  sources,  such  as  soil 
moisture  and  density  gages  or  irradiators,  and 
apparatuses  capable  of  producing  ionizing 
radiation  in  potentially  hazardous  quantities 
such  as  X-ray  machines,  electron  microscopes, 
particle  accelerators,  static  eliminators,  and 
neutron  generators. 

1.3  Prospective  User.  Individual  who  contemplates 
using  radioactive  material  and/or  radiation- 
emanating  equipment  independently,  has 
submitted  a Request  for  Approval,  and  is 
awaiting  written  decision  from  the  Committee. 

1.4  Authorized  User.  The  individual  approved  by 
the  Committee  to  independently  use  radio- 
active material  and/or  radiation-emanating 
equipment  and  who  is  responsible  for  their 
proper  and  safe  use  by  himself  and/or  his 
subordinates. 

1.5  I0-CFR-20.  Title  10  Code  of  Federal  Regu- 
lations, Part  20,  “Standards  for  Protection 
Against  Radiation,”  published  in  the  Federal 
Register  by  the  USNRC  to  which  reference 
frequently  will  be  made  in  this  handbook. 

1.6  Radiation  Protection  Officer.  Qualified 
individual  specifically  authorized  by  the 
Committee  in  writing  to  be  responsible  for 
radiological  safety  matters  at  a particular  field 
station  or  laboratory.  He  reports  to  the 


Committee  and  the  RSO  and  is  required  to 
apply  the  rules  and  regulations  specified  in  this 
handbook. 

1.7  Radioactive  Contamination.  Radioactive 
material  present  in  or  on  any  other  material  or 
objects  where  it  is  not  desired  and  particularly 
where  its  presence  may  be  harmful.  The  harm 
may  be  in  vitiating  the  validity  of  an 
experiment  or  a procedure  or  in  actually  being 
a source  of  danger  to  personnel. 

1.8  Background  Radiation.  Radiation  arising  from 
radioactive  material  other  than  the  one  directly 
under  consideration.  Radiation  due  to  fallout, 
to  cosmic  rays,  to  natural  radioactive  material 
in  the  vicinity,  and  to  a slight  radioactive 
contamination  of  materials  of  which  measuring 
instruments  are  made. 

1.9  Sealed  Source.  Any  radioactive  material  that  is 
encased  in  a capsule  designed  to  prevent  leakage 
or  escape  of  the  radioactive  material. 

1.10  Ionizing  Radiation,  Any  radiation  such  as 
alpha,  beta,  gamma,  neutrons,  or  X-rays  that 
directly  or  indirectly  displaces  electrons  from 
the  outer  domains  of  atoms  and  thereby 
produces  ions  in  its  passage  through  matter. 

Section 

2.0  Rules  and  Requirements  Concerning  Approval 
for  Radioactive  Materials  and/or  Radiation- 
Emanating  Equipment 

2.1  Acquisition.  The  acquisition  of  radioactive 
materials,  regardless  of  quantity  of  activity, 
and/or  radiation-emanating  equipment  by 
purchase  or  by  any  other  means  is  prohibited 
without  prior  approval  of  the  Committee, 
except  in  those  cases  where  manufacturers  of 
counting  or  surveying  instrumentation  furnish 
small  check  standards  as  an  integral  part  of  the 


1 


2 


instrumentation.  At  no  time  shall  any  prospec- 
tive user  make  application  directly  to  the 
USNRC  for  approval  to  possess  and  to  use 
radioactive  material  and/or  radiation-emanating 
equipment.  The  prospective  user  should  also 
follow  internal  procedures  his  agency  has 
established  for  submitting  a Request  for 
Approval  (see  section  2.6  below)  to  the  Com- 
mittee. 

2.2  Use.  Radioactive  materials  and/or  radiation- 
emanating  equipment  shall  be  used  by 
authorized  users  in  accordance  with  generally 
accepted  safe  practices,  the  rules  and  proce- 
dures specified  in  this  handbook,  and  as 
specifically  prescribed  by  the  Committee  and/ 
or  RSO.  All  experiments  or  other  activities 
conducted  in  open  fields  or  areas  (where 
radioactive  material  may  be  lost  to  the  environ- 
ment as  opposed  to  those  conducted  within  a 
laboratory,  greenhouse,  or  other  controlled 
facility)  shall  have  prior  specific  Committee 
approval  (see  sections  6.0  and  following, 
P-13). 

2.3  Transfer  of  Materials  or  Equipment.  Transfer, 
exchange,  or  other  disposition  of  radioactive 
materials  and/or  radiation-emanating  equip- 
ment to  other  laboratories,  stations,  or 
individuals  shall  not  be  made  without  prior 
approval  of  the  Committee  except  as  specif- 
ically stated  in  this  handbook. 

2.4  Cooperative  Work  Projects.  Where  cooperative 
work  projects  involving  the  use  of  radioactive 
material  and/or  radiation-emanating  equipment 
are  conducted  under  the  supervision  of  other 
than  a Department  agency,  an  employee  of  the 
Department  shall  not  participate  in  such 
projects  without  prior  approval  of  the  Com- 
mittee. 

2.5  Research  in  Non-USD  A Facilities.  Use  of  radio- 
active materials  or  radiation-emanating 
equipment  by  a Department  employee  in  a 
non-USDA  facility  (such  as  a university  labora- 
tory) shall  not  be  effected  unless  prior  official 
written  approval  has  been  obtained  from  both 
the  non-USDA  facility  and  from  the  Com- 
mittee. In  such  case  the  authorized  user  shall 
follow  the  provisions  of  this  handbook  as  well 
as  any  special  procedures  prescribed  by  the 
facility.  The  non-USDA  approval  should  be 


submitted  to  the  RSO  with  the  prospective 
user’s  Request  for  Approval  described  below. 

2.6  Request  for  Approval.  Any  person  planning  to 
undertake  research  involving  the  use  of  radio- 
active material  and/or  radiation-emanating 
equipment  shall  prepare  and  submit  to  the  RSO 
a Request  for  Approval  in  the  form  of  a letter 
or  memorandum  containing  the  information 
outlined  below.  This  letter  or  memorandum, 
preferably  prepared  by  the  prospective  user, 
shall  be  submitted  and  a reply  received  before 
any  procurement  action  is  initiated.  (See 
sections  7.0  and  following,  p.  14  for  rules 
concerning  sealed  sources  and  special  require- 
ments for  certain  large  sources.) 

A.  A brief  statement  of  the  objectives  of  the 
undertaking. 

B.  A description  of  the  facilities  to  be  used, 
including  details  of  laboratory,  green- 
house, and/or  field  facilities  and  equip- 
ment. Where  applicable,  include  de- 
scription of  the  equipment  to  be  used  for 
handling;  instrumentation  to  be  used  for 
monitoring,  surveying,  and  assaying; 
facilities  for  storage;  and  methods  of 
waste  disposal. 

C.  A detailed  description  of  the  plan  of 
work  when  radioactive  material  is  in- 
volved including  method  of  application 
and  assay  procedures  to  be  used  if 
applicable. 

D.  A statement  of  the  prospective  user’s 
qualifications  to  safely  handle,  use,  and 
measure  radioactive  materials  and/or 
radiation-emanating  equipment.  OA 
Form  30  (appendix  B,  p.  31)  is  available 
from  the  RSS  and  should  be  used  for 
submitting  radiation  training  and  exper- 
ience information  for  each  user  to  be 
authorized.  (See  section  4.16,  p.  8.) 

E.  When  a radioisotope  is  to  be  used,  a 
statement  of  the  kind,  an  estimate  of  the 
maximum  amount  in  millicuries  to  be  on 
hand  at  any  one  time,  and  the  desired 
chemical  form(s).  When  radiation- 
emanating  equipment  is  used,  its  make, 
model  number,  quantity  of  activity  in 
source,  if  appropriate,  and  the  manufac- 
turer’s descriptive  literature,  if  available. 


3 


2.7  Followup.  The  RSO  will  contact  the  pro-  3.1 
spective  user  if  additional  information  is  needed 

or  will  explain  specific  requirements  necessary 
to  be  satisfied  prior  to  action  by  the  Com- 
mittee. Following  this,  the  RSO  will  initiate 
Committee  action. 

2.8  Notice  of  Action.  Notification  of  action  by  the 
Committee  will  be  by  memorandum  to  the 
prospective  user  from  the  RSO  and  will  either 
authorize  or  deny  the  use  of  ionizing  radiation. 

When  favorable,  the  notice  shall  be  used  by  the 
authorized  user  as  authority,  from  a radiation 
safety  standpoint,  to  request  procurement 
action.  Notice  will  include  special  instructions, 
Committee  identification  number,  and  forms  as 
necessary  to  effect  acquisition  of  material 
and/or  equipment. 

2.9  Purchase  Procedure.  Following  receipt  of 

Notice  of  Action,  the  authorized  user  should 
prepare  his  requisition  form  and  submit  it  to  his 
Procurement  Office,  which  shall  prepare  and 
process  the  purchase  order  in  accordance  with 
Section  IX  of  AM  124.1  (appendix  A,  p.25).  3.2 

All  requisitions  and  purchase  orders  for  radio- 
active materials  and/or  radiation-emanating 
equipment  shall  bear  the  Committee  identifi- 
cation number  appearing  in  the  Notice  of 
Action  and  the  Statement  “Radioactive 
Material  (or  Radiation-Emanating  Equipment) 

for  (name  of  authorized  user).”  Unless  advised 
otherwise  by  the  RSO  in  Notice  of  Action, 
shipments  should  be  consigned  to  the  author- 
ized user.  Choice  of  commercial  suppliers  of 
radioactive  materials  or  equipment  is  left  to  the  3.3 
discretion  of  the  authorized  user,  but  the  RSO 
will  make  recommendations  upon  request.  It  is 
emphasized  that  the  original  and  two  copies  of 
the  purchase  order  shall  be  submitted  to  the 
RSS. 

2.10  Modification  of  Research  Proposal.  Any  signif- 
icant changes  in  the  research  proposal  or 
radioisotopes  used  as  originally  presented  and  3.4 
approved  shall  be  submitted  for  further  Com- 
mittee review  and  approval  before  such  changes 

are  effected. 


Section 

3.0  Rules  and  Requirements  Concerning  Receipt, 
Use,  and  Disposal  of  Radioactive  Materials 
and/or  Radiation-Emanating  Equipment 


Receipt  of  Materials.  Packages  containing 
radioactive  materials  shall  be  picked  up 
pursuant  to  procedures  in  Section  20.205, 
10-CFR-20,  surveyed  by  the  consignee,  opened 
carefully  in  hood,  and  checked  for  possible 
breakage  and  kind,  quantity,  and  acceptability 
of  contents.  Receipt  of  all  radioactive  and/or 
radiation-emanating  equipment,  regardless  of 
method  obtained  (includes  those  received 
gratis),  shall  be  reported  to  the  RSS  on  OA 
Form  2,  “Report  of  Receipt  of  Radioactive 
Materials”  (appendix  C,  p.  33)  within  2 days 
after  the  shipment  is  received.  All  appropriate 
items  on  this  form  shall  be  completed.  When 
radiomaterials  are  received  gratis,  name  of 
supplier  shall  appear  in  Item  10.  An  original 
and  one  copy  of  OA  Form  2 will  be  furnished 
the  authorized  user  by  the  RSS  at  the  time  the 
purchase  order  is  processed  by  the  RSS  or  upon 
request.  The  completed  original  shall  be 
returned  to  the  RSS  and  the  copy  shall  be 
retained  by  the  user  for  his  files. 

Use  of  Materials  or  Equipment.  Use  of  radio- 
active materials  and/or  radiation-emanating 
equipment  shall  be  in  accordance  with  (1) 
generally  accepted  safe  practices  and  proce- 
dures, (2)  procedures  described  in  Request  for 
Approval  submitted  by  the  prospective  user  and 
subsequently  approved  by  the  Committee  in  its 
Notice  of  Action,  (3)  applicable  rules  and 
requirements  specified  in  this  handbook,  and 
(4)  the  special  instructions  imposed  by  the 
Committee  and/or  RSO,  if  any. 

Special  Reports.  In  addition  to  specific  reports 
required  by  these  rules,  special  reports  of 
monitoring,  survey,  and  exposure  may  be 
required  by  the  RSO.  Such  special  reports  will 
be  scheduled  by  the  RSO  at  the  time  of,  or 
prior  to,  initiation  of  the  work.  Reporting 
requirements  may  be  modified  only  by  written 
authorization  of  the  RSO. 

Radioactive  Waste  Disposal.  Disposal  of  radio- 
active wastes  shall  be  in  accordance  with  the 
requirements  of  section  20.301,  10-CFR-20 
(appendix  D.,  p.  34).  Incineration  of  radio- 
active waste  IS  PROHIBITED  by  section 
20,305,  except  as  specified.  Any  departure 
from  the  requirements  of  10-CFR-20  must  be 
covered  by  specific  amendment  to  the  license 
approved  and  issued  by  the  USNRC  pursuant  to 
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section  20.302  of  10-CFR-20.  Disposal 
methods  recommended  by  the  National  Com- 
mittee on  Radiation  Protection  (NCRP)  as 
published  in  NCRP  Report  No. 30  (appendix  J, 
p.  59)  may  be  used  as  a guide  for  application. 
Such  application,  however,  shall  be  submitted 
to  the  RSO  who  will  make  application  to  the 
USNRC. 

3.4.1  Radioac  tive  Waste-Disposal  Records.  Waste- 
disposal  records  are  required  and  shall  be 
completed  by  the  authorized  user  on  OA  Form 
3,  “Radioisotope  Waste  Disposal  Report” 
(appendix  E,  p.  53).  Disposal  of  all  material 
procured  under  a particular  purchase  order 
number  or  received  gratis  must  be  accounted 
for  on  OA  Form  3.  However,  if  only  a portion 
of  the  total  material  procured  is  used  and/or 
disposed  of,  an  entry  shall  be  made  on  OA 
Form  3,  but  the  form  shall  NOT  be  submitted 
to  the  RSS  until  ALL  the  material  has  been 
used  and/or  disposed  of.  Records  shall  be 
maintained  in  microcurie  units  whenever 
possible.  OA  Form  3 will  be  furnished  the 
authorized  user  by  the  RSS  when  the  purchase 
order  is  processed  by  the  RSS  or  upon  request. 
The  completed  original  shall  be  returned  to  the 
RSS  and  a copy  shall  be  retained  by  the  user 
for  his  files. 

3.4.2  Radioactive  Waste  Preparation.  Solid  radio- 
active waste  shall  be  properly  wrapped  to 
preclude  the  possibility  of  external  contam- 
ination. Wrapping  material  must  be  strong 
enough  to  be  punctureproof.  Breakable  or 
broken  glassware  and  other  noncombustible  or 
compressible  material  shall  be  wrapped  sepa- 
rately. Packages  containing  corrosive  material 
shall  be  so  wrapped  as  to  protect  the  wrapping 
from  disintegration.  Liquid  radioactive  waste 
not  disposable  via  the  sewerage  system  shall  be 
poured  into  break-resistant  containers  or 
bottles  and  tightly  capped.  All  packages  and 
containers  shall  be  appropriately  marked  with 
the  standard  tag  or  label  which  shall  also  show 
the  isotope,  estimated  quantity  in  microcurites, 
and  date.  Individual  packages  or  containers  that 
read  in  excess  of  50  mR  per  hour  at  the  surface 
shall  not  be  placed  in  large  waste  containers 
(section  5.11,  p.  10)  but  shall  be  handled  and 
disposed  of  separately.  In  those  rooms  or  areas 
where  appropriately  marked  plastic-lined  con- 


tainers are  provided,  the  containers  may  be 
assumed  to  constitute  the  package  and 
individual  container  labeling  is  unnecessary. 
Radioactive  waste  that  is  ready  for  pickup  and 
disposal  shall  be  placed  into  durable  disposal 
containers  that  can  be  handled  without  danger 
of  breakage  or  spillage  of  their  contents. 

3.4.3  Radioactive  Waste  Storage.  Radioactive  wastes 
shall  be  stored  in  appropriate  containers 
(section  5.11,  p.  10)  located  either  in  individ- 
ual laboratories  or  in  a controlled  room  or  area 
until  such  time  that  their  final  disposal  is 
accomplished.  The  storage  site  shall  not  be 
accessible  to  unauthorized  personnel.  The  place 
of  storage  should  be  chosen  so  as  to  minimize 
risk  from  fire.  The  radiation  level  shall  not 
exceed  1 mR  per  hour  at  closest  normal 
approach  to  the  radioactive  waste. 

3.4.4  Disposal  of  Short  Half-life  Radioactive  Waste. 
Where  possible  without  undue  difficulty,  wastes 
of  short  half-life  (30  days  or  less)  should  be 
segregated  so  they  may  be  stored  for  decay. 
Solid  radioactive  wastes  such  as  contaminated 
paper  cups,  tissues,  and  empty  containers  that 
were  used  for  short  half-life  radioisotopes  may 
be  stored  in  a closed,  properly  labeled  container 
in  a controlled  room  or  area  for  decay  to 
background  level  as  measured  by  a suitable  and 
properly  operating  survey  meter.  These  articles 
may  then  be  disposed  of  as  nonradioactive  trash 
after  removal  or  destruction  of  radiation 
warning  labels.  Short  half-life  liquid  radioactive 
wastes  may  be  stored  for  decay  in  a similar 
manner  and  thereafter  disposed  of  via  the 
sewerage  system  provided  their  other  character- 
istics are  not  objectionable. 

3.4.5  Disposal  by  Release  Into  Sanitary  Sewerage 
System.  When  disposition  of  a soluble  and/or 
dispersible  radioactive  material  is  made  via  the 
sewerage  system,  the  material  shall  be  suffi- 
ciently diluted  with  water  prior  to  its  release  so 
that  the  concentration  limits  specified  in 
appendix  B,  table  I,  column  2,  10-CFR-20,  will 
not  be  exceeded.  The  quantity  so  released 
shall  be  entered  in  MICROCURIE  UNITS  in 
item  8 of  OA  Form  3,  together  with  the 
amount  of  water  used  as  a diluent,  so  that  a 
calculation  in  units  of  MICROCURIES  PER 
MILLIMETER  can  be  made.  This  calculation 
shall  appear  in  Item  13  to  confirm  that  the 
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concentration  limit  has  not  been  exceeded. 

Septic  tanks  and  systems  other  than  large 
municipal-type,  sewerage-disposal  systems  are 
not  acceptable  for  disposal  of  liquid  radioactive 
wastes  except  for  short  half-life  wastes  that 
have  decayed  to  background  level  after  appro- 
priate storage. 

3.4.6  Disposal  by  Burial.  (This  section  applies  to 
laboratories  or  stations  other  than  Beltsville, 

Md.)  Owing  to  the  possible  future  use  for  other 
purposes  of  land  that  has  been  used  as  a 
radioactive  waste  burial  site,  the  Committee 
recommends  that,  whenever  possible,  disposal 
methods  other  than  burial,  as  specified  in  this 
handbook,  be  employed.  However,  when 
disposition  of  radioactive  materials  is  to  be  by  3.5 
burial  in  soil,  prior  Committee  approval  shall  be 
obtained  and  the  quantities  buried  at  any  one 
location  and  time  shall  not  exceed,  at  the  time 
of  burial,  1,000  times  the  amount  specified  in 
appendix  C,  10-CFR-20.  The  remaining 
provisions  of  section  20.304,  10-CFR-20,  shall 
also  be  satisfied.  Burial  shall  be  accomplished 
on  land  owned  by  the  Department  in  an  area 
from  which  the  public  can  be  excluded  and 
whose  long-range  use  for  other  purposes  is  not 
planned.  A written  record  identifying  each 
radionuclide,  quantity  of  each  in  microcuries, 
physical  form  (that  is  liquid  or  solid),  date  of 
burial,  and  specific  burial  location  shall  be 
maintained  and  made  available  to  the  RSS  upon 
request.  Further,  where  water  tables  are  high  or 
the  contamination  of  potable  waters  is  possible, 
disposal  by  burial  shall  not  be  used.  Projects 
that  involve  the  use  of  animals  should  be 
planned,  where  possible,  to  minimize  the 
number  of  burials  that  must  be  made.  Inquiries 
regarding  burial  shall  be  directed  to  the  RSO. 

3.4.7  Disposal  by  Incineration.  The  Committee 
emphasizes  that  disposal  of  radioactive  waste 
by  incineration  is  NOT  PERMITTED  unless  a 
proposal  is  submitted  to  the  Committee 
pursuant  to  section  20.302,  10-CFR-20,  and 
the  RSO,  in  turn,  applies  to  and  receives 
authority  from  the  USNRC.  Questions  or 
proposals  regarding  incineration  shall  be 
directed  to  the  RSS. 

3.4.8  Disposal  by  Transfer  to  Authorized  Recipient. 

Section  20.301  (a),  10-CFR-20,  authorizes  the 
disposal  of  radioactive  waste  by  transfer  to  a 


USNRC  or  an  Agreement  State  authorized 
recipient.  If  a field  laboratory  or  station  finds  it 
necessary  or  expedient  to  transfer  its  radio- 
active wastes  to  an  authorized  commercial 
waste  disposal  firm,  detailed  information, 
including  costs,  for  such  service  should  be 
obtained  directly  from  the  firm.  Upon  request, 
the  RSS  will  furnish  names  and  addresses  of 
firms  licensed  to  receive  radioactive  wastes.  As 
with  other  methods  of  disposal,  OA  Form  3 
shall  be  appropriately  completed  and  submitted 
to  the  RSS  to  record  the  transfer  and  disposal 
of  radioactive  materials.  The  name  and  address 
of  the  disposal  firm  shall  be  entered  in  Item  13, 
OA  Form  3. 

Inventory  Records.  The  authorized  user  shall 
maintain  an  accurate  inventory  of  radioactive 
materials  and/or  radiation-emanating  equip- 
ment under  his  control  so  that  a report  can  be 
prepared  and  submitted  when  requested  by  the 
RSS. 

Section 

4.0  Rules  and  Requirements  Concerning  Personnel 

4.1  General.  Radiation  protection  and  con- 
tamination control  are  necessary  for  the  safety 
of  personnel  and  for  protection  of  property. 
Methods  for  radiation  protection  and  con- 
tamination control  are  outlined  in  NCRP 
Report  No.  8 (appendix  J,  p.  59).  Typical 
hazards  involved  in  the  handling  of  radioactive 
material  and/or  radiation-emanating  equipment 
are  the  following: 

A.  Inhalation,  ingestion,  or  absorption  of 
radioactive  material  within  the  body. 

B.  Exposure  of  the  body  to  sources  of 
gamma,  X,  or  neutron  radiation  external 
to  the  body. 

C.  Exposure  of  the  body  to  sources  of  alpha 
or  beta  radiation. 

D.  Exposure  of  the  hands  or  other  limited 
parts  of  the  body  to  alpha,  beta,  neutron, 
gamma,  or  X-radiation. 

The  first  of  these  is  thought  of  as  an 
internal  hazard,  and  the  others  are 
thought  of  as  external  hazards.  The  fun- 
damental purpose  of  all  protective 
measures  is  to  prevent  or  to  limit 
exposure  to  these  hazards  by  such  means 
as  (1)  prevention  of  ingestion,  inhalation, 
penetration  through  breaks  in  skin  or 
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other  modes  of  entry  of  radio-active 
material  into  the  body  and  (2)  reduction 
of  the  exposure  from  external  sources  of 
radiation  to  below  permissible  levels. 
Aside  from  these  needs  for  personal 
safety,  control  of  contamination  is  a 
desirable  laboratory  practice  so  as  to 
achieve  a low  background  count  for 
accurate  and  reliable  counting  statistics. 
Generally,  when  the  background  radia- 
tion is  maintained  at  an  acceptable  level 
from  this  standpoint,  there  can  be  no 
hazard  to  health.  Notwithstanding  pro- 
tective measures  that  are  observed,  per- 
sons less  than  18  years  old  should  not  be 
employed  to  work  with  radiation.  When- 
ever practicable,  women  of  childbearing 
age  should  not  be  assigned  to  work  with 
radiation.  Women  who  are  pregnant  shall 
not  be  exposed  to  ionizing  radiation. 

4.2  Maximum  Permissible  Exposure  to  Radiation 
Workers.  The  maximum  permissible  exposure 
limits  to  workers  in  restricted  areas  are 
specified  in  section  20.101,  10-CFR-20,  as 
follows: 

Rems  Millirems 
per  per 

calendar  40-hour 
quarter  week 

A.  Whole  body;  head  and  trunk 
active  blood-forming  organs; 


lens  of  eyes  or  gonads  1-1/4  100 

B.  Hands  and  forearms;  feet 

and  ankles  18-3/4  1,442 

C.  Skin  of  whole  body  7-1/2  577 


Notwithstanding  the  above,  these  limits  may  be 
used  as  working  limits  only  with  written 
approval  of  the  Committee,  and  users  will 
normally  be  required  to  follow  the 
Departmental  limits  specified  in  section  4.3 
below. 

4.3  Departmental  Limitations  to  Radiation 
Workers.  Experience  has  shown  that  owing  to 
improvements  in  equipment  shielding, 
protection  guidance,  and  protection  techniques, 
levels  of  less  than  one-fourth  the  10-CFR-20 
current  permissible  40-hour  week  levels  are 
consistently  attained  in  substantially  all 
applications  of  radioactive  materials  and/or 
radiation-emanating  equipment  throughout  the 


Department’s  laboratories  and  field  stations. 
Accordingly,  unless  specific  exceptions  are 
approved  by  the  Committee,  the  maximum 
permissible  whole  body  exposure  limit  shall  not 
exceed  25  millirems  per  40-hour  week. 

4.4  Personnel  Exposure  Monitoring  Devices.  Users 
of  radioactive  materials  and/or  radiation- 
emanating  equipment  shall  wear  film  badges  and / 
or  other  personnel  monitoring  devices  when 
required  by  the  Committee  at  the  time  the  use 
of  such  materials  and/or  equipment  is  author- 
ized. Customarily,  personnel  monitoring  IS 
required  when  neutron-emitting,  gamma- 
emitting,  and/or  strong  beta-emitting  radio- 
active materials  such  as  32P  are  used,  and  IS 
NOT  required  when  weak  beta-emitting  radio- 
active materials  such  as  14C  or  3H  are  used. 
The  Department  has  a contract  for  film  badge 
service  with  a commercial  supplier,  which  all 
employees  requiring  film  badge  service  shall  use 
unless  specific  approval  for  other  personnel 
monitoring  service  is  obtained  from  the 
Committee.  Requests  for  film  badge  service, 
and  all  subsequent  modifications  thereto,  shall 
include  the  name,  date  of  birth,  and  social 
security  number  of  each  person  to  be  assigned  a 
badge  and  shall  be  submitted  at  least  4 weeks 
before  the  badges  are  needed  to  the  RSS  who 
will  initiate  the  film  badge  service.  Unassigned 
film  badges  (badges  having  no  specific  names 
thereon)  for  temporary  or  for  visitor  use  may 
also  be  included.  When  unassigned  badges  are 
used,  a written  log  showing  badge  number, 
name  of  wearer,  and  date(s)  worn  shall  be 
maintained.  In  addition,  a quarterly  report  shall 
be  submitted  to  the  RSS  on  OA  Form  4, 
“Unassigned  Film  Badge  Use  Report,”  (see 
appendix  1,  p.  58)  available  from  the  RSS.  If 
film  badges  will  not  be  needed  for  a period  of  3 
months  or  more,  request  to  discontinue  service 
should  be  submitted  to  the  RSS.  Service  can  be 
reinstated  when  needed  by  following  the 
procedure  stated  above.  Detailed  instructions 
for  proper  handling  and  use  of  film  badges  will 
be  furnished  at  time  film  badge  request  is 
processed  by  the  RSS.  General  rules  for  film 
badges  are  as  follows: 

A.  Film  packets  in  badge  holders  shall  be 
exchanged  and  returned  to  the  supplier 
regardless  of  whether  they  are  used. 
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B.  Film  badges  shall  not  be  subjected  to  4.8 
extreme  temperatures  and  humidity  or  be 
tampered  with. 

C.  When  not  in  use,  film  badges  shall  be  4 9 
stored  with  control  badge  in  place  where 
radiation  is  lowest. 

D.  Film  badges  should  be  worn  at  waist  or 
shirt  pocket  level  and  outside  all  clothing. 

Film  badge  exposure  reports  prepared  by  the 
supplier  will  be  mailed  directly  to  the  RSS.  If  a 
wearer’s  exposure  exceeds  100  milliroentgens 
(per  1-month  use  period  for  film  badge),  he  will 
be  notified  and  required  to  submit  a written 
report  explaining  circumstances  accounting  for 
the  “overexposure”  and  corrective  action  taken 
to  preclude  similar  overexposures  in  the  future. 

When  other  personnel  monitoring  devices  such 
as  pocket  dosimeters  are  required  by  the 
Committee,  their  procurement  costs  must  be 
assumed  by  the  user’s  laboratory  or  station. 

When  pocket  dosimeters  are  used,  a written  log 
showing  (1)  dosimeter  number,  (2)  name  of 
wearer,  (3)  date(s)  worn,  (4)  time  IN,  (5)  time 
OUT,  (6)  dosimeter  reading  IN,  and  (7) 
dosimeter  reading  OUT  shall  be  maintained  and 
made  available  to  the  RSS  upon  request. 

4.5  Body  Protection.  Users  shall  wear  special  pro- 
tective clothing,  such  as  approved  respirators, 
face  guards,  gloves,  and  shoe  covers,  as 
prescribed  by  the  Committee.  When  bulk  or 
liquid  radioactive  materials  are  used,  laboratory 
coats  shall  be  worn  that  (1)  shall  be  buttoned, 

(2)  shall  not  be  worn  out  of  the  laboratory 
area,  (3)  shall  not  be  stored  with  street  clothes, 

(4)  shall  be  monitored  periodically  and  always 
prior  to  being  sent  to  the  laundry,  and  (5)  shall 
be  decontaminated  or  disposed  of  if  the 
contamination  exceeds  three  times  background. 

Coats  or  protective  equipment  contaminated 
with  a short  half-life  radioisotope  may  be 
stored  until  contamination  decays  to  back- 
ground level. 

4.6  Food  Handling.  No  foods  or  drinks  shall  be 
stored,  prepared,  or  consumed  in  rooms  or 
areas  in  which  radioactive  materials  are  used  or 
stored.  Food  or  drinks  shall  not  be  stored  in 
refrigerators  used  for  storage  of  radioactive 
materials. 

4.7  Smoking.  Smoking  shall  not  be  permitted  in 
rooms  or  areas  in  which  radioactive  materials 
are  used. 


Personal  Cleanliness.  Hands  shall  be  thoroughly 
washed  before  eating,  smoking,  applying 
cosmetics,  or  leaving  work  area. 

Gloves.  Rubber  or  plastic  gloves  shall  be  worn 
in  any  situation  where  solutions  of  radioactive 
materials  are  handled  or  where  contamination 
by  such  solutions  is  possible  (that  is,  harvesting 
of  fresh  plant  material,  opening  vials,  sampling 
animal  carcasses  or  excreta,  and  handling  waste 
materials).  Gloves  shall  be  left  in  laboratory  or 
appropriate  area.  Contaminated  gloves  shall  be 
washed  before  being  removed  or  be  disposed  of 
as  radioactive  waste. 

4.10  Pipetting.  Pipetting  of  radioactive  solution  by 
mouth  is  prohibited  regardless  of  the  activity 
concentration  since  many  types  of  mechanical 
pipettors  are  available. 

4.11  Technic  ians  and  /or  Collaborators.  Laboratory 
technicians  and/or  collaborators  working  under 
the  direct  personal  supervision  of  an  authorized 
user  may  participate  in  the  use  of  the  radio- 
active materials  and/or  radiation-emanating 
equipment  approved  by  the  Committee 
provided  the  authorized  user  has  advised  the 
Committee  and  has  instructed  the  technicians 
and/or  collaborators  in  the  proper  and  safe  use 
of  the  materials  and/or  equipment,  the 
potential  hazards  associated  with  improper  use, 
and  is  available  to  answer  questions  or  if  an 
incident  occurs.  In  such  case,  the  authorized 
user  is  responsible  for  the  health  and  safety  of 
the  technicians  and/or  collaborators  involved. 
Technicians  and/or  collaborators  shall  not 
procure  and  use  radioisotopes  and/or  radiation- 
emanating  equipment  independently  without 
prior  approval  of  the  Committee. 

4.12  Terminating  or  Transferring  Employees. 
Authorized  users  who  plan  to  terminate 
employment  with  the  Department  or  to 
transfer  to  a new  location  are  responsible  for 
proper  disposition  of  all  radioactive  materials 
and/or  radiation-emanating  equipment  in  their 
custody  before  they  leave.  The  RSO  shall  be 
notified  of  such  termination  or  transfer  and 
disposition  of  materials  or  equipment  at  least  3 
weeks  before  the  termination  or  transfer  is 
effective.  Materials  or  equipment  disposed  of  as 
radioactive  waste  shall  be  reported  on  appro- 
priate OA  Form  3.  If  responsibility  for 
materials  or  equipment  will  be  transferred  to 


8 


another  authorized  user,  the  RSO  shall  be 
notified  either  to  authorize  the  transfer  or,  if 
the  transfer  is  inappropriate,  to  advise  on 
proper  procedures.  It  is  imperative  that  each 
quantity  of  radioactive  material  or  piece  of 
equipment  disposed  of  or  transferred  be 
accurately  identified  and  accounted  for. 

4.13  Visitors.  Access  to  radiation  laboratories  by 
visitors  should  be  held  to  a minimum.  When 
visits  are  necessary,  visitors  shall  be  given  the 
same  personnel  monitoring  coverage  as  regular 
personnel  working  in  a radiation  laboratory.  It 
is  not  necessary  to  provide  individual  personnel 
monitoring  devices  for  large  groups  of  visitors  if 
the  potential  exposure  is  low.  Instead,  per- 
sonnel monitoring  devices  shall  be  issued  only 
to  the  escorts  accompanying  these  large  groups. 
The  escort  should  note  on  the  visitor  log  that 
he  is  acting  as  escort  for  the  group.  Individual 
visitors  or  those  in  small  groups  who  might  be 
expected  to  move  around  unescorted  shall  be 
issued  individual  personnel  monitoring  devices 
(section  4.4,  p.  6). 

4.14  Service  Personnel.  Protective,  custodial,  main- 
tenance, animal  handler,  and  repair  personnel 
shall  not  be  permitted  into  laboratories  or  areas 
in  which  radioactive  materials  and/or  radiation- 
emanating  equipment  are  used  or  stored  unless 
they  have  been  properly  indoctrinated  in  the 
meaning  of  warning  signs  and  fully  instructed  in 
safe  practices  in  their  work  in  restricted  areas. 
Such  instruction  shall  be  given  by  the 
authorized  user  or  the  RPO  prior  to  the  start  of 
work.  Custodial  or  craft  supervisors  shall  be 
fully  informed  of  any  restrictions  imposed. 

4.15  Notice  to  Employees.  Form  NRC-3,  “Notice  to 
Employees,”  shall  be  conspicuously  posted  in  a 
sufficient  number  of  places  where  employees 
working  in  or  frequenting  any  portion  of  a 
restricted  area  may  observe  a copy  on  the  way 
to  or  from  their  place  of  employment.  This 
form  is  available  from  the  RSS. 

4.16  Training  and  Experience.  A prospective  user 
who  expects  to  be  an  authorized  user  shall  have 
acceptable  training  and  experience  in  the  use  of 
radioactive  materials  and/or  radiation- 
emanating  equipment.  These  can  consist  of 
formal  college  courses  and  laboratory  exercises 
or  short-term  specialized  courses  of  instruction 
as  offered  by  universities,  industries,  and 


Government  agencies.  Alternatively,  the  Com- 
mittee will  evaluate  previous  on-the-job  training 
and  active  participation  in  laboratory  proce- 
dures under  the  direct  personal  supervision  of  a 
well-qualified  user  and  of  sufficient  duration  to 
furnish  the  prospective  user  the  basic  know- 
ledge to  use  ionizing  radiation  safely  and 
efficiently.  Training  should  include  such  sub- 
jects as  (1)  principles  and  practices  of  radiation 
protection,  (2)  radioactivity  measurement, 
standardization,  and  monitoring  techniques  and 
instruments,  (3)  mathematics  and  calculations 
basic  to  the  use  and  measurement  of  radio- 
activity, (4)  biological  effects  of  radiation,  and 
(5)  safe  operation  of  the  more  common 
radiation-emanating  devices  (for  example.  X-ray 
machines  or  electron  microscopes). 

4.17  Notices,  Instructions,  and  Reports  to  Workers; 
Inspections.  New  10-CFR-Part  1 9 (appendix  K, 
p.  60)  bearing  the  title  of  this  paragraph  has 
been  published  by  the  USNRC  to  enable  a 
worker  to  become  familiar  with  information 
affecting  his  health  and  safety  that  he  is 
entitled  to  receive  from  the  licensee  and 
options  he  has  in  connection  with  physical 
inspections  conducted  by  the  USNRC.  Copies 
of  regulations,  operating  procedures,  and 
related  documents  are  available  for  examination 
from  the  authorized  user,  RPO,  or  RSS. 

Section 

5.0  Rules  and  Requirements  Concerning  the  Labor- 
atory 

5.1  General.  Safety  in  the  laboratory  using  radio 
active  materials  requires  vigorous  and  careful 
observance  of  normal  laboratory  safety  require- 
ments, their  common  sense  extension  to  fit  the 
special  application  of  radioactivity,  and  the 
important  requirement  that  each  user  be 
competent  and  responsible.  The  safe  use  of 
radioactive  materials  is  dependent  on  the  use  of 
proper  facilities  and  equipment,  the  establish- 
ment of  good  housekeeping  and  work  habits, 
and  suitable  waste  disposal  procedures.  In  some 
circumstances  it  may  be  necessary  to  apply 
time,  distance,  and  shielding  factors.  Exposure 
varies  (1)  directly  with  time  of  exposure,  (2) 
inversely  with  the  square  of  the  distance  to  a 
point  source,  and  (3)  inversely  with  the 
absorption  of  radiation  by  the  shielding 
material. 
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5.2  Laboratory  Facilities.  The  laboratories  in 
which  radioactive  materials  and/or  radiation- 
emanating  equipment  are  used  should  be 
designed  for  such  use  and  must  be  approved  by 
the  Committee.  Whenever  possible,  radio- 
isotope laboratories  should  be  restricted  to  such 
use.  A section  of  a chemical  laboratory  may  be 
used  for  radioisotope  work  provided  it  is 
isolated  and  properly  posted.  Committee 
recommendations  on  details  of  laboratory 
facilities  may  be  obtained  from  the  RSS. 

5.3  Laboratory  Hoods.  Most  laboratory  operations 
involving  radioactive  materials  other  than  the 
lowest  level  (that  is,  counting  sample  prepara- 
tion) shall  be  conducted  in  an  approved  hood. 
Operations  such  as  dilutions,  distillations,  or 
chemical  digestions  in  which  there  is  hazard  of 
explosion,  splatter,  spillage,  and  formation  of 
gases,  fumes,  or  vapors  shall  be  performed  in 
hoods.  Prior  to  their  use,  all  hoods  shall  be 
approved  by  the  Committee.  The  following  5.4 
minimum  requirements  shall  be  met  to  obtain 
approval: 

A.  Hoods  shall  have  individual  exhaust 
systems  whenever  possible  and  shall  be 
operating  when  radioactive  materials  are 
used. 

B.  Linear  air  velocity  at  face  of  hood  with 
sash  opened  maximum  amount  shall  be 
about  125  linear  feet  per  minute. 

C.  Hood  design  shall  minimize  turbulence 
and  eddies  at  hood  face. 

D.  Exhaust  system  shall  provide  for  the 
insertion  of  suitable  filters  when  required 
that  will  limit  effluent  concentrations  to 
those  permitted  by  10-CFR-20. 

E.  Hood  structure  shall  be  sufficiently 
strong  to  support  lead  shielding  and 
surfaces  should  be  smooth,  easily  decon- 
taminatable,  and  corrosion  resistant. 

Hood  surfaces  other  than  stainless  steel  or 
plastic  shall  be  corrosion  resistant.  Hood 
surfaces  other  than  stainless  steel  or 
plastic  shall  be  covered  with  a strippable 
epoxy  paint  which  can  be  removed  when 
it  becomes  contaminated. 

For  proper  fume  control,  all  operations 
shall  be  conducted  beyond  a safety  line 
6-8  inches  inside  the  face  of  the  hood. 

G.  Service  outlets  such  as  air,  gas,  water, 


and  vacuum  shall  be  so  located  that  the 
operator  will  not  have  to  reach  into  the 
hazardous  zone  to  make  hose  con- 
nections. 

H.  Effluents  shall  be  discharged  from  duct  or 
stack  which  extends  at  least  4 feet  above 
roof  line.  Care  shall  be  taken  that  the 
exhausted  contaminant  is  not  discharged 
near  any  open  windows  or  air-ventilation 
intake  where  it  could  be  recirculated  into 
the  laboratory. 

I.  Exhaust  blower  shall  be  located  as  near  to 
the  top  of  the  stack  as  possible,  that  is,  it 
should  be  mounted  under  the  building 
roof,  not  on  top  of  the  hood. 

J.  Air  intake  to  heating  or  air-conditioning 
system  shall  be  closed  when  radioisotopes 
are  used  and  hood  is  ON  to  prevent 
recirculation  of  laboratory  air. 

Work  Surfaces,  Walls,  and  Floors.  Work  sur- 
faces and  floors,  including  greenhouses  and 
animal  barns,  where  radioactive  materials  are 
used  shall  be  treated  to  decrease  retention  of 
contamination.  Asphalt  or  vinyl  tile  or  linoleum 
is  recommended  when  carefully  laid  and  waxed 
with  several  coats  of  water-insoluble  wax. 
Absorbent,  waterproof-backed  covering  shall  be 
used  on  work  surfaces,  in  trays,  and  so  forth. 
Polyethylene  shall  be  used  around  animal  stalls 
and  cages  to  retain  contaminated  animal  wastes. 
Concrete  floors  should  be  painted  with 
commercially  available  sealants  and  paints  that 
are  readily  decontaminatable  or  can  be  removed 
if  necessary.  Walls  shall  be  painted  with  a 
smooth  durable  paint  that  can  be  easily  cleaned 
and  decontaminated  if  necessary. 

5.5  Trays.  Stainless  steel  or  plastic  trays  lined  with 
absorbent  paper  shall  be  used  on  work  surfaces 
and  in  hoods.  Experiments  should  be  set  up  in 
such  trays  and  contaminated  equipment  placed 
thereon. 

5.6  Particulate  and  Airborne  Materials.  Work  in- 
volving radioactive  material  in  volatile,  dust, 
aerosol,  or  gaseous  form  shall  be  conducted  in  a 
closed  system,  glove  box,  or  in  a hood  unless 
special  conditions  justify  written  authorization 
from  the  Committee  for  modification  of  this 
requirement. 

5.7  Shielding.  Shielding  shall  be  used  in  such 
manner  that  the  radiation  level  at  the  user’s 
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working  position  will  not  exceed  one  milli- 
roentgen  per  hour  when  gamma  or  hard  beta- 
emitting  radioisotopes  are  used. 

5.8  Handling  Tools.  Appropriate  remote  handling 
tools  shall  be  available  and  used  particularly 
when  handling  beta  and  gamma  emitters.  The 
Committee  may  require  the  use  of  special 
remote  handling  tools  and  equipment. 

5.9  Area  Warning  Signs.  Any  laboratory,  room,  or 
area  approved  for  use  or  storage  of  radioactive 
materials  and/or  radiation-emanating  equip- 
ment shall  be  appropriately  posted  in 
accordance  with  section  20.203  (a)  through  (e) 
of  10-CFR-20.  Warning  signs  are  essential,  since 
individuals  might  otherwise  be  unaware  of  the 
presence  of  a radiation  field.  However,  signs 
should  not  be  used  when  they  are  not  needed. 
Standard  radiation  warning  signs,  labels,  and 
tags  should  be  purchased  from  commercial 
suppliers,  but  the  RSS  will  furnish  limited 
quantities  upon  request. 

5.10  Container  Labels.  Each  container  or  equipment 
in  which  radioactive  material  is  used  and/or 
stored  shall  be  labeled  in  accordance  with  the 
applicable  requirements  of  section  20.203  (f), 
10-CFR-20.  Containers  used  strictly  for  storage 
shall  also  include  (1)  the  kind  of  radioactive 
material,  (2)  the  quantity  of  material,  and  (3) 
the  date  of  measurement  of  the  quantity.  Do 
not  leave  laboratory  with  unlabeled  radioactive 
items  on  benches,  in  hoods,  and  so  forth. 

5.11  Radioactive  Waste-Storage  Containers.  Each 
laboratory  in  which  radioactive  materials  are 
used  shall  have  at  least  one  container  for  solid 
radioactive  waste  storage  and  one  for  liquid 
radioactive  waste  storage.  The  container  for 
solid  wastes  may  be  one  of  the  usual  type,  that 
is,  GI  can  or  large  plastic  container,  that  shall 
be  lined  with  a durable  disposable  plastic  bag. 
Polyethylene  jugs  or  carboys  are  best  for 
storing  liquid  wastes,  although  disposable  metal 
cans  with  leakproof  covers  may  be  used.  Glass 
or  leakable  containers  shall  not  be  used  for 
storage  of  liquid  radioactive  wastes.  Waste 
containers  shall  have  securely  fitting  covers  and 
shall  be  marked  with  a radioactive  hazard  sign 
reading  CAUTION  - RADIOACTIVE 
MATERIAL.  Maintenance  employees,  janitors, 


custodians,  and  so  forth,  should  be  repeatedly 
cautioned  by  authorized  users,  by  their 
supervisors,  or  by  the  RPO  never  to  empty 
radioactive  waste  containers  with  regular  trash. 

5.12  Storage  of  Radioactive  Materials.  Quantities  of 
radioactive  materials  in  excess  of  those  needed 
for  transient  use  and  portable  radioactive  sealed 
sources  shall  be  stored  in  a locked  cabinet  to 
prevent  unauthorized  use  or  removal.  The  place 
of  storage  should  be  chosen  so  as  to  minimize 
risk  from  fire.  Sufficient  shielding  shall  be  used 
to  reduce  the  radiation  level  to  one  milli- 
roentgen  per  hour  or  less  at  closest  approach  to 
the  radioactive  material.  Bottles  containing 
radioactive  liquids  should  be  placed  in  plastic  or 
metal  vessels  large  enough  to  hold  the  entire 
contents  of  the  bottles  in  case  of  breakage. 
Many  bulk  radioisotopes  decompose  on  storage 
and  the  decomposition  is  accelerated  by 
self-radiolysis,  thermal  instability,  photo- 
sensitivity, etc.  Rather  than  store  excess 
compounds  and  maintain  burdensome  inven- 
tory records,  whenever  feasible  dispose  of 
labeled  compounds  as  waste  and  report  them 
on  appropriate  OA  Form  3. 

5.13  On-Site  Transport  Containers.  Radioactive 
materials  that  must  be  moved  within  a 
laboratory  or  from  one  laboratory  to  another 
approved  laboratory  at  the  same  location  shall 
be  transported  in  containers  that  minimize  the 
danger  of  breakage,  spillage,  and  exposure  to 
personnel.  Solutions  shall  be  placed  in  double 
containers,  that  is,  volumetric  flasks  placed  in 
metal  containers  with  absorbent  liners. 

5.14  Removal  of  Equipment.  Laboratory  glassware 
and  other  equipment  involved  in  use  of 
radioactive  materials  shall  not  be  removed  from 
the  laboratory  and  shall  not  be  mixed  with 
“clean”  equipment  until  demonstrated  to  be 
free  of  contamination.  A marked  storage  shelf 
or  cabinet  shall  be  provided  for  glassware  and 
tools  used  in  radioactive  work  if  the  laboratory 
is  not  used  solely  for  radioactive  materials. 

5.15  Packaging  and  Shipment.  Packaging  and  ship- 
ment of  radioactive  materials  and/or  radiation- 
emanating  equipment  must  be  in  accordance 
with  complicated  and  strict  U.S.  Department  of 
Transportation  or  USNRC  regulations  and  with 


applicable  State  and  local  regulations.  When  it 
is  necessary  to  package  and  ship  radioactive 
materials  by  common  carrier,  by  the  U.S.  Postal 
Service,  or  by  other  means,  the  RSO  shall  be 
contacted  for  appropriate  packaging  and 
shipping  instructions. 

Instrumentation.  Each  laboratory  shall  have 
available  a properly  operating  monitoring 
instrument  suited  to  the  type  of  radiation 
involved  unless  specifically  stated  otherwise  in 
this  handbook.  The  instrument  should  be 
calibrated  at  least  every  6 months  in  accordance 
with  accepted  procedures.  The  selection  of 
laboratory  counting  and  analysis  systems  is  left 
to  the  discretion  of  the  authorized  user,  but  the 
RSO  will  make  recommendations  upon  request. 
Monitoring  Requirements.  Authorized  users 
are  expected  to  routinely  monitor  and  record  in 
their  research-data  notebooks  tire  radiation 
level  at  significant  steps  in  their  use  of 
radioactive  materials,  that  is,  at  dilution, 
distillation,  volume  reduction,  crystallization, 
and  so  forth.  Laboratory  surveys  shall  be 
performed  as  described  in  section  5.18  below. 
Special  monitoring  requirements  shall  be 
imposed  on  users  of  sealed  sources  and 
radiation-emanating  equipment. 

Laboratory  and  Equipment  Surveys.  Federal 
regulations  and  Department  rules  require  the 
performance  of  surveys  on  a regular  basis  to 
evaluate  the  potential  radiation  hazards 
associated  with  the  use  of  radioisotopes  and/or 
radiation-emanating  equipment.  Specifically, 
this  instruction  applies  to  all  laboratory 
radioisotope  use,  to  sealed  sources  when  used  in 
laboratory  setups,  and  to  radiation-emanating 
equipment  such  as  X-ray  devices,  electron 
microscopes,  and  so  forth.  In  general,  the 
monitoring  program  should  consist  of  surveys 
to  evaluate  equipment,  facilities,  and  proce- 
dures to  establish  that  they  are  in  compliance 
with  applicable  safety  rules  and  regulations  and 
to  determine  radiation  levels  and  radioactive 
contamination  where  appropriate.  The  survey 
shall  be  performed  and  reported,  as  described 
below,  by  the  authorized  user  or  by  other 
approved  persons. 

Surveys  should  be  performed  as  needed  to 
satisfactorily  monitor  the  use  program.  One 


shall  be  performed  at  least  once  every  3 months 
and  the  results  shall  be  reported  to  the  RSS  on 
OA  Form  41,  “Radiation  Survey  Report” 
(appendix  F,  p.  54),  available  from  the  RSS. 

SECTION  I OF  OA  FORM  41  SHALL  BE 
COMPLETED  BY  ALL  RADIOSOTOPE 
USERS  OTHER  THAN  USERS  OF  SEALED 
SOURCES.  All  radioisotope  laboratories  shall 
be  monitored  for  radioactive  contamination. 
The  best  method  of  monitoring  for  surface  con- 
tamination will  depend  on  the  kinds  of 
radioactive  materials  being  used,  their  form,  the 
types  of  surfaces,  and  so  forth.  Generally  the 
best  results  will  be  obtained  by  taking  wipe 
samples  and  analyzing  them  with  appropriate 
instrumentation  and/or  surveying  the  surfaces 
or  area  with  a portable  survey  instrument.  In 
both  cases,  the  instrumentation  used  shall  have 
a detection  system  that  is  sufficiently  sensitive 
to  the  radioactive  material  involved.  The  results 
of  the  survey  shall  be  reported  in  columns  C,  D, 
E,  and  F in  terms  of  actual  readings  obtained. 
Any  reading  exceeding  three  times  normal 
background  shall  be  considered  unsatisfactory 
and  decontamination  procedures  shall  be 
effected.  In  section  I-A  the  description  of  the 
instruments  used  shall  include  instrument 
normal  background  and  the  type  of  detector,  if 
appropriate.  Under  column  G an  affirmative 
statement  shall  be  made  to  certify  that  posting 
and  labeling  requirements  are  satisfied.  All 
rooms  and  areas  of  radioisotope  use  shall  be 
posted  with  standard  CAUTION  - 
RADIOACTIVE  MATERIALS  signs.  All  con- 
tainers shall  be  labeled  with  CAUTION  - 
RADIOACTIVE  MATERIALS  labels.  A Form 
AEC-3  shall  be  posted  in  at  least  one 
conspicuous  location  in  all  facilities  using 
byproduct  material.  Additionally,  copies  of  10 
CFR  19,  10  CFR  20,  and  the  appropriate 
license  shall  be  retained  on  file  for  reference  as 
needed. 

SECTION  II  SHALL  BE  COMPLETED  BY 
ALL  USERS  OF  SEALED  SOURCES  THAT 
ARE  UTILIZED  IN  LABORATORY  SETUPS 
AND  OF  RADIATION-EMANATING  EQUIP- 
MENT. Under  columns  B,  C,  and  D the  actual 
readings  in  mR/h  as  obtained  with  an 
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appropriate  survey  instrument  shall  be  re- 
corded. The  maximum  reading  at  closest 
approach  refers  to  closest  approach  by  persons 
not  involved  with  use  of  the  equipment.  The 
instruments  used  to  monitor  electron  micro- 
scopes and  X-ray  equipment  shall  be  responsive 
to  low-energy  X-rays.  Under  column  E an 
affirmative  statement  shall  be  made  to  indicate 
such  items  have  been  checked  and  found  to  be 
operative.  Under  column  F an  affirmative 
statement  shall  be  made  certifying  that  posting 
and  labeling  requirements  are  satisfied.  Posting 
and  labeling  for  sealed  sources  is  the  same  as 
specified  previously  for  radioisotope  use.  For 
electron  microscopes  and  X-ray  equipment  a 
CAUTION  - RADIATION  sign  shall  be  posted 
on  the  door  to  the  room  or  area,  and  a sign 
shall  be  affixed  to  the  device  specifying  that  it 
produces  X-rays  when  energized. 

5.19  Contaminated  Equipment.  Laboratory  prod- 
ucts and  other  equipment  that  cannot  be 
decontaminated  to  a radiation  level  less  than 
three  times  background  at  1 inch  shall  be  held 
and  treated  as  waste. 

5.20  Contaminated  Work  Surfaces.  Any  surfaces 

such  as  bench,  floor,  hood,  or  wall,  showing  a 
radiation  dose  rate  greater  than  three  times 
normal  background  at  1 inch  shall  be 
decontaminated  to  background  level. 

5.21  Contaminated  Clothing.  Clothing  shall  be 
monitored  before  entering  laundering  facilities. 
Any  items  giving  radiation  dose  rates  greater 
than  three  times  normal  background  at  1 inch 
shall  be  reduced  to  this  level  by  decontam- 
ination or  decay  before  release  for  laundering. 

5.22  Spills  and  Decontamination.  All  spills  of  radio- 
active material  shall  be  cleaned  up  promptly  to 
background  level.  Cleaning  responsibility  rests 
on  the  authorized  user  or  the  RPO,  and  a 
survey  shall  be  made  during  and  after  cleaning 
to  verify  that  the  cleaning  has  removed  the 
radioactive  material.  Cleaning  implements  shall 
be  assigned  to  the  room  in  which  the  work 
operations  are  being  performed  and  NOT 
removed  or  used  elsewhere.  The  techniques  of 
cleaning  and  decontamination  begin  with  soap 
and  water  and  continue  through  the  use  of 
detergents,  wetting  agents,  solvents,  chemical 
solutions,  and,  in  the  case  of  contaminated 
equipment  or  laboratory  surfaces,  physical 


removal  such  as  stripping,  scraping,  grinding, 
and  sand  blasting.  The  use  of  disposable 
bag-type  vacuum  cleaners  should  be  considered 
for  decontamination  jobs  involving  particulate 
matter  that  is  likely  to  be  soluble  in  water  or 
other  cleaning  liquids.  NCRP  Report  No.  8 
recommends  some  of  the  other  suitable 
techniques  and  agents  for  the  removal  of 
radioactive  contamination.  The  RSO  shall  be 
notified  of  all  spills  or  incidents  involving 
possible  contamination  or  if  assistance  is 
needed. 

5.23  Separate  Counting  Room.  If  a separate 
counting  room  is  used,  the  only  radioactive 
materials  in  the  room  should  be  the  prepared 
samples  that  are  to  be  counted  and  the 
instrument  standards. 

5.24  Animal  Wastes.  Feces  and  urine  from  animals 
to  which  radioactive  materials  have  been 
administered  shall  be  collected,  handled,  and 
disposed  of  as  radioactive  waste.  Sacrificed 
animals  shall  be  stored  in  a freezer  until  they 
are  disposed  of.  (See  appendix  G,  p.  56, 
regarding  disposition  of  meat  from  animals  that 
have  been  exposed  to  radiation.) 

5.25  Unusual  Handling  Procedures.  Unusual  proce- 
dures and  particularly  those  utilizing  special 
handling  and/or  administering  equipment  shall 
be  rehearsed  as  a “dry  run,”  that  is,  without 
radioactive  material,  to  rectify  technical  errors 
and  to  assure  reproducible  safe  procedures. 

5.26  Small  Animal  Experiments.  Small  animals 
treated  with  radioactive  material  shall  be 
handled  with  glove-protected  hands  and  shall 
remain  in  their  cages  or  experimental  chambers 
until  their  excreta  contains  only  background 
amounts  of  radioactive  material  or  until  they 
are  sacrificed.  The  radioactive  animals  or  their 
cages  should  be  marked  with  labels  indicating 
the  kind  and  amount  of  radioisotope  used,  the 
date  of  administration,  and  name  of  user.  Cages 
should  be  properly  decontaminated  by 
scrubbing  with  detergent  before  reuse.  Ade- 
quate ventilation  must  be  provided  in  instances 
where  animals  are  kept  after  an  injection  with 
radioactive  materials  that  may  become  vol- 
atilized and  dispersed  into  the  room  at 
significant  levels.  Animal  handlers  must  be 
indoctrinated  by  the  responsible  user  as  to  dose 
levels,  time  limitations  in  the  area,  and  the 


13 


handling  requirements  of  the  animals  and 
excreta. 

5.27  Release  of  Radioisotope  Laboratory  for  Un- 
restricted Use.  In  the  event  a greenhouse, 
radioisotope  laboratory,  or  that  portion  of 
a chemistry  laboratory  that  has  been  used 
for  radioisotope  work  is  to  be  abandoned 
or  released  for  unrestricted  use,  a thorough 
radiation  survey  shall  be  made  by  responsible 
user(s)  or  the  RPO  just  prior  to  such 
abandonment  or  release  as  described  in  Section 
5.18.  This  survey  shall  include  measurement  of 
all  traps,  drain  lines,  and  ductwork.  If 
appropriate,  decontamination  shall  be  effected 
as  required.  Survey  results  shall  be  submitted  to 
the  RSS  on  OA  Form  41.  All  radiation  warning 
signs,  tags,  and  labels  shall  be  removed.  If  the 
report  is  acceptable,  the  RSS  will  release  the 
laboratory  for  unrestricted  use. 

Section 

6.0  Rules  and  Requirements  Concerning  Field 
Experiments 

6.1  General.  A “field  experiment”  is  any  experi- 
ment in  which  radioactive  material  is  released 
into  the  biosphere;  for  example,  release  of 
tagged  insects,  use  of  labeled  soil  amendments, 
use  of  tagged  seeds,  and  use  of  tracers  in  studies 
of  ground  water  movement. 

6.2  USNRC  Approval.  All  field  experiments 
involving  large  quantities  of  radioactive  material 
require  the  specific  approval  of  the  USNRC  as 
well  as  Committee  approval.  Application  for 
such  approval,  either  as  a specific  license  or  as 
an  amendment  to  the  Department’s  license, 
shall  be  made  only  by  the  RSO.  Requests  for 
Approval  (see  section  2.6,  p.  2)  for  field 
experiments  shall  include  the  additional  infor- 
mation listed  below.  The  request  for  approval 
will  thus  be  made  a part  of  the  application, 
which  the  RSO  submits  to  the  USNRC  for 
approval. 

A.  Population.  A full  description  of  the 
distribution  of  the  human  population  and 
animal  population  in  and  near  the 
experimental  area. 

B.  Watershed.  A detailed  statement  of  the 
relationship  of  the  experimental  area  to 
watersheds  from  which  domestic  water 
supplies  are  collected,  including  a topo- 
graphical map  of  the  area.  The  proximity 


of  the  experiment  to  such  watersheds 
may  constitute  a hazard  under  the 
conditions  of  the  experiment. 

C.  Geology.  All  information  available  on  the 
underground  strata  with  reference  to  the 
likelihood  of  movement  of  water  or  the 
fixation  of  activity  by  mineral  com- 
ponents. 

D.  Control.  A statement  regarding  the 
degree  of  control,  both  human  and 
animal,  that  can  and  will  be  maintained 
over  the  area. 

6.3  Committee  Approval.  In  addition  to  the 
requirements  of  section  6.2  above,  the 
Committee  will  require  written  confirmation 
that  the  following  will  be  complied  with  before 
submitting  its  application  to  the  USNRC. 

6.4  Field  Experiments  on  Land  Not  Under  Con- 
trol of  the  USDA.  Whenever  possible,  field 
experiments  should  be  carried  out  on  land 
owned  or  controlled  by  a Department  agency. 
If  this  is  not  possible,  a written  agreement  shall 
be  consumated  between  the  agency  and  the 
landowner,  except  when  portable  radiation- 
emanating  soil  moisture  or  soil  density 
equipment  or  portable  X-ray  equipment  is  used. 
The  terms  and  conditions  of  the  agreement 
should  be  prepared  in  accordance  with  the 
provisions  of  applicable  agency  administrative 
memoranda  or  directives  governing  such  agree- 
ments. The  written  agreement  and  Request  for 
Approval  shall  be  submitted  to  the  RSO 
simultaneously  to  insure  that  radiological  safety 
matters  specified  in  both  documents  are 
compatible  and  to  receive  Committee  approval. 
The  documents  should  be  submitted  and 
approved  before  the  agreement  is  executed  by 
the  parties  involved. 

6.5  Control  of  Persons.  Plans  for  the  restriction  of 
access  to  and  the  posting  of  the  experimental 
area  will  be  agreed  upon  by  the  authorized  user 
and  the  Committee. 

6.6  Monitoring.  Monitoring  and  reporting  require- 
ments will  be  established  by  the  Committee  or 
RSO  and  stated  in  Notice  of  Action  to 
authorized  user.  No  field  experiments  shall  be 
undertaken  when  conditions  will  not  permit  the 
authorized  user  to  fully  complete  the  mon- 
itoring report  required. 

6.7  Crop  and  Waste.  The  crop  and/or  waste  from  a 
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field  experiment  shall  be  removed  or  otherwise 
disposed  of  in  accordance  with  procedures 
approved  by  the  Committee  or  as  specified  in 
this  handbook  after  the  experiment  is  com- 
pleted. 

Section 

7.0  Rules  and  Requirements  Concerning  Sealed 
Sources 

7.1  General.  Several  types  of  sealed  sources  are  of 
interest  to  Department  personnel.  Specific  rules 
for  handling,  monitoring,  leak  testing,  storing, 
and  reporting  will  be  determined  for  each 
application  by  the  Committee.  Prior  approval 
of  the  Committee  is  required  for  the  procure- 
ment of  all  sealed  sources  regardless  of  whether 
or  not  such  sources  require  USNRC  license, 
except  those  furnished  as  check  standards  with 
radiation  measuring  or  counting  instrumenta- 
tion. This  section  does  not  include  require- 
ments for  large  multicurie  sources  that  must  be 
used  only  in  heavily  shielded  devices  such  as 
irradiators.  Requests  for  such  sources  will  be 
considered  on  an  individual  basis  by  the 
Committee  and  the  prospective  user  will  be 
advised  accordingly. 

7.2  Request  for  Approval.  Notification  of  action 

by  the  Committee  authorizing  procurement  or 
fabrication  of  a sealed  source  will  be  used  upon 
favorable  review  of  tire  prospective  user’s 

Request  for  Approval,  which  shall  include  the 
following: 

A.  A brief  statement  of  proposed  use  of  the 
sealed  source. 

B.  Radioactive  material  and  quantity  of 
activity  in  millicuries  required. 

C.  Design  details  of  source  including  method 
of  sealing,  or  make,  model,  and  serial 
number  if  a commercially  available  source 
is  to  be  procured. 

D.  If  source  will  be  used  in  shop-built  device, 

details  of  device  construction  including 

materials  used,  means  for  mounting 

source  or  source  holder,  method  of 
fabrication,  and  thickness  of  shielding. 

E.  Description  and  length  of  handling  tool 
that  will  be  used,  if  appropriate. 

F.  Sketch  of  laboratory  or  area  showing 
location  of  source,  adjacent  rooms  or 
areas,  and  occupancy  factor  of  each  room 
or  area. 


G.  Operational  procedures  to  be  followed 
including  monitoring. 

H.  A statement  of  the  qualifications  of  the 
prospective  user  of  the  source.  OA  Form 
30  (see  appendix  B,  p . 3 1 ) is  available 
trom  the  RSS  for  submitting  this 
information. 

F Arrangements  that  have  been  made  or 
will  be  made  to  have  source  leak  tested. 
(See  sections  7.8,  7.9,  7.10,  and  7.1 1 .) 

J.  Description  of  storage  container  for 
source  and  place  in  which  it  will  be 
stored. 

K.  Disposition  of  source  when  experiment  is 
completed,  if  appropriate. 

F.  Emergency  procedures  to  be  followed  in 
event  of  accident. 

7.3  Source  Tagging  and  Labeling.  Each  sealed 
source  that  is  not  fastened  to  or  contained  in  a 
device  shall  have  permanently  attached  to  it  a 
durable  tag  at  least  1 inch  square  bearing  the 
standard  radiation  caution  symbol  in  con- 
ventional colors,  magenta  or  purple  on  a yellow 
background,  and  at  least  the  instructions, 
CAUTION:  RADIOACTIVE  MATERIAL.  DO 
NOT  HANDLE.  NOTIFY  CIVIL  AUTHOR- 
ITIES IF  FOUND. 

7.4  Radiation  Warning  Signs.  Check  each  room  or 
area  in  which  a sealed  source  is  used  and/or 
stored  and  post  appropriate  signs  as  follows: 

A.  A CAUTION  RADIATION  AREA  sign 

pursuant  to  Section  20.203  (b), 

10-CFR-20. 

B.  A CAUTION  RADIOACTIVE 

MATERIAL  sign  pursuant  to  Section 
20.203  (e),  10-CFR-20. 

C.  A CAUTION  RADIOACTIVE 

MATERIAL  label  on  each  container 
pursuant  to  Section  20.203  (f)  (1), 

1 0-CFR-20. 

D.  A CAUTION  RADIOACTIVE 

MATERIAL  label  on  each  storage 
container.  This  label  shall  also  state  the 
kind  of  radiomaterial,  the  quantity,  and 
the  date  of  measurement  of  the  quantity. 

7.5  Storage  Security.  Storage  rooms  or  cabinets 
containing  sealed  sources  and/or  radiation- 
emanating  equipment  shall  be  kept  locked  at  all 
times  to  prevent  tampering  or  removal  by 
unauthorized  personnel.  The  place  of  storage 
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should  be  chosen  so  as  to  minimize  risk  from 
fire.  Radiation  level  at  closest  approach  to 
room  shall  not  exceed  one  milliroentgen  per 
hour. 

7.6  Instructions  to  Assistants.  Each  technician  or 
assistant  using  a sealed  source  under  the  direct 
personal  supervision  of  an  authorized  user  shall 
be  thoroughly  instructed  in  safe  handling  and 
operational  procedures  and  be  fully  aware  of  all 
restrictions  that  are  imposed.  Such  instructions 
shall  be  given  prior  to  the  initiation  of  work 
with  the  source.  Independent  use  of  sealed 
sources  by  assistants  or  technicians  is  not 
permitted  without  prior  Committee  approval. 

7.7  Miscellaneous  Sealed  Source  Requirements. 
Any  of  the  actions  listed  below  require 
approval  of  the  Committee  before  they  are 
effected. 

A.  A major  change  in,  or  additional  use  of, 
the  source  from  that  originally  approved. 

B.  Transfer  of  source  to  a new  location. 

C.  Transfer  of  responsibility  for  source  to  a 
new  user. 

D.  Modification  of  device  containing  source. 

E.  Replacement  of  source. 

F.  Disposal  of  unwanted  or  surplus  source 
(unless  transferred  to  authorized  recipient 
and  properly  reported  on  OA  Form  3). 

G.  Independent  use  of  source  by  a mar- 
ginally trained  technician  or  assistant. 

H.  Tagging  of  sealed  source. 

I.  Procurement  and  use  of  additional  source 
or  source  containing  different  radio- 
element. 

7.8  Leak  Testing  of  Sealed  Sources.  Since  most 
commercially  available  gamma-emitting  sealed 
sources  are  required  to  be  doubly  encapsulated 
and  sealed  by  welding  or  equivalent,  normally 
there  is  no  radioactive  contamination  or  leaking 
problem  associated  with  their  use.  However,  if 
the  source  capsule  should  fail  because  of  wear, 
corrosion,  radiation  damage,  mechanical  dam- 
age, or  for  other  reasons,  the  radioactive 
material  inside  the  capsule  may  escape  and 
produce  a hazard  to  those  who  come  in  contact 
with  the  material.  Alpha  and  beta  sources  are 
particularly  vulnerable  to  developing  leaks  in 
their  coverings,  that  must  be  thin  enough  to 
allow  penetration  of  the  particles.  Sealed  source 
capsules  have  failed  and  for  this  reason  the 


Department’s  license  and  the  Committee 
require  that  each  sealed  source  containing 
radioactive  material  (except  (1)  those  con- 
taining hydrogen  3 or  gas,  (2)  those  having  a 
half-life  less  than  30  days,  and  (3)  those 
containing  100  microcuries  or  less  of  beta- 
and/or  gamma-emitting  material  or  10  micro- 
curies or  less  of  alpha -emitting  material)  shall 
be  tested  for  leakage  and/or  contamination  at 
intervals  not  to  exceed  6 months.  For  pure 
alpha  particle  emitters  the  intervals  between 
tests  shall  not  exceed  3 months.  The  test  shall 
be  capable  of  detecting  the  presence  of  0.005 
microcurie  of  radioactive  material  on  the  test 
sample.  If  sufficiently  sensitive  instrumentation 
is  not  available,  the  test  sample  may  be  sealed 
in  thin  plastic  film  or  bag,  properly  identified, 
dated,  and  mailed  to  the  RSS  for  measurement. 
Distributors  of  sealed  sources  generally  supply 
with  each  source  a certificate  that  indicates  the 
results  and  date  of  the  last  leak  test  performed. 
A copy  of  this  certificate  may  be  submitted  to 
the  RSS  and  will  be  accepted  as  meeting  the 
initial  leak  test  requirement.  If  such  a 
certificate  is  not  received  by  the  authorized 
user,  the  source  shall  not  be  put  into  use  until  a 
leak  test  has  been  performed  and  the  acceptable 
results  of  the  test  have  been  received  and 
submitted.  Thereafter,  the  source  shall  be 
tested  at  intervals  not  to  exceed  6 months.  A 
Notice  of  Leak  Testing  will  be  sent  to  the 
authorized  user  about  3 weeks  before  the  next 
leak  test  is  due. 

7.9  Performance  of  Leak  Tests.  The  selection  of  a 
testing  procedure  to  be  used  for  a particular 
sealed  source  must  be  based  on  demonstrated 
efficiency  in  the  removal  of  radioactive 
contamination  from  sources  of  this  particular 
construction  and  material  with  special  consider- 
ation of  the  radiological  hazard  to  the  person 
performing  the  test.  Evidence  must  accompany 
the  description  of  the  test  proposed  to  clearly 
establish  that  the  test  procedure  has  a 
sensitivity  and  accuracy  that  will  permit 
detecting  the  contamination  limit  of  0.005 
microcurie.  The  actual  testing  may  be  done  by 
either  of  the  following: 

A.  The  authorized  user  or  one  of  his  staff 
qualified  by  training  and  experience  in 
radiochemical  techniques  may  assume 
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responsibility  for  testing  the  sealed 
source.  Under  these  circumstances,  the 
prospective  user’s  Request  for  Approval 
should  include  information  as  to  the 
preferred  leak  testing  procedure  of  those 
set  forth  under  section  7.10,  the 
frequency  with  which  tests  will  be  done, 
the  instruments  available  for  the  purpose 
of  properly  measuring  the  leakage,  and 
the  training  and  experience  in  these 
techniques  of  the  person  to  be  respon- 
sible for  performing  the  leak  testing.  If 
the  authorized  user  does  not  have 
sufficiently  sensitive  instrumentation,  he 
should  contact  the  RSS  for  assistance. 

B.  Contact  with  the  supplier  or  qualified 
commercial  firm  for  testing.  In  this  case 
the  Request  for  Approval  shall  include 
the  name  and  pertinent  experience  of  the 
firm  selected  unless  such  testing  is  a part 
of  the  procurement  contract.  Regardless 
of  whether  method  “A”  or  “B”  above  is 
followed,  prior  approval  of  the  Com- 
mittee shall  be  obtained. 

7.10  Kinds  of  Leak  Tests.  Numerous  kinds  of  tests 
can  be  performed  to  determine  whether  or  not 
a source  is  leaking.  Four  of  the  most  common 
tests  are  described  below.  Of  the  four,  the 
Committee  recommends  7.10.1  as  it  can  be 
readily  and  safely  performed. 

7.10.1  Wipe  Test.  If  procedure  can  be  accomplished 
safely,  all  exposed  external  surfaces  are 
thoroughly  wiped  or  “smeared”  with  a piece  of 
filter  paper,  or  other  suitable  material  of 
high-wet  strength  and  absorptive  capacity, 
moistened  with  a solvent  such  as  water,  alcohol, 
or  acetone  that  will  not  attack  the  material  of 
which  the  source  capsule  or  device  is  made  and 
that  under  the  conditions  of  this  test  has  been 
demonstrated  to  be  effective  in  removing  the 
radioactive  material  involved.  The  paper  or 
material  is  allowed  to  dry  and  its  total  activity 
is  appropriately  measured.  A source  that 
normally  remains  in  its  shield  or  device  while 
used  shall  never  be  removed  to  perform  a leak 
test.  An  acceptable  leak  test  on  such  a source  is 
to  wipe  the  external  surfaces  of  the  shield  or 
device  on  which  contamination  would  most 
likely  accumulate  if  the  source  were  leaking. 
When  the  source  is  normally  removed  from  its 


shield  for  use,  it  should  be  wiped  directly.  In 
such  case  the  source  should  be  handled  with  an 
appropriate  handling  tool  and  never  directly 
with  the  hands.  The  wipe  is  then  dried  and 
measured  as  described  above. 

7.10.2  Scrub  Test.  The  object  to  be  tested  is 
immersed  in  a solution  that  will  not  attack  the 
material  of  which  the  capsule  or  source  holder 
is  made  and  that  has  been  demonstrated  to  be 
effective  in  removing  the  radioisotope  involved 
when  the  object  is  scrubbed  with  a brush  under 
the  surface  of  the  liquid.  All  surfaces  of  the 
object  are  brushed  thoroughly  under  these 
conditions.  The  total  radioactivity  is  measured 
in  the  residue  obtained  by  the  evaporation  of 
the  solution. 

7.10.3  Immersion  Test.  The  object  to  be  tested  is 
immersed  in  a solution  that  will  not  attack  the 
material  of  which  the  capsule  or  source  holder 
is  made,  and  that  has  been  demonstrated  to  be 
effective  in  removing  the  radioisotope  involved. 
The  solution  is  heated  to  50°  ±5°  C and  held  at 
this  temperature  for  8 hours.  The  total 
radioactivity  is  measured  in  the  residue  by 
evaporation  of  the  solution. 

7.10.4  Cellulose  Tape  Test.  This  test  is  applicable  to  a 
device  containing  a sealed  source  in  a source 
holder  that  has  an  opening  through  which  the 
radiation  emerges.  This  opening  or  port  is  kept 
covered  for  a minimum  of  7 days  with  a piece 
of  thin  adhesive  cellulose  tape.  The  tape  is 
carefully  removed  with  forceps  and  the 
radioactivity  that  may  have  been  deposited  on 
its  adhesive  side  is  measured  with  appropriate 
instrumentation. 

7.1 1 Leak  Test  Results  and  Reports.  If  the  approved 
test  reveals  the  presence  of  more  than  0.005 
microcurie  of  alpha,  beta,  or  gamma  radio- 
activity, the  sealed  source  shall  be  immediately 
removed  from  use  for  rechecking,  repair,  or 
disposal.  The  RSO  shall  be  notified  imme- 
diately by  telephone.  The  results  of  the  test 
shall  be  recorded  on  OA  Form  42,  “Sealed 
Source  Leak  Test  Report,”  and  submitted  to 
the  RSO  within  1 week  after  the  test.  (See 
appendix  H,  p.  57)  OA  Form  42  will  be 
furnished  the  authorized  user  by  the  RSO  at 
time  Notice  of  Action  is  issued,  Notice  of  Leak 
Testing  is  sent,  or  upon  request. 
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7.1  2 Special  Requirements  of  Neutron  Soil  Moisture 

and  Soil  Density  Gages  Containing  Sealed 
Sources. 

7.12.1  General.  A neutron  soil  moisture  gage  cus- 

tomarily contains  either  a 226  Ra  Be  or  241  Am 
Be  sealed  neutron  source,  the  latter  emitting  a 
greater  neutron  flux.  A soil  density  gage 
customarily  contains  either  a 2 2 6 Ra  or  137Cs 
sealed  source  that  emits  gamma  rays.  A surface 
moisture-density  gage  contains  a combination 
137Cs-241  Am  Be  sealed  source.  The  maximum 
radiation  from  such  sources  when  they  are  in 
their  shielded  position  in  the  gage  is  about  50 
milliroentgens  per  hour  at  the  surface  of  the 
gage.  Since  these  sources  produce  neutron  and 
gamma  fields,  which  at  1 or  2 feet  exceed  the 
maximum  permissible  exposure  levels  (2.5  milli- 
roentgens  per  hour  as  specified  in  10-CFR-20), 
special  requirements  as  set  forth  below  must  be 
met  in  addition  to  those  specified  for  sealed 
sources  in  sections  7.0-7.11.  Further,  some 
Regional  Offices  in  the  Forest  Service  have 
prepared  and  issued  safety  procedures  for 
nuclear  moisture-density  gages.  These  proce- 
dures have  been  approved  by  the  Committee 
and  should  be  followed  by  appropriate 

personnel  in  the  Forest  Service. 

7.1 2.2  Training  and  Experience  Requirements 

A.  The  authorized  user  shall  have  knowledge 

of  the  descriptive  literature  and  operating 
instructions  furnished  by  the  manu- 

facturer of  the  gage. 

B.  The  authorized  user  shall  have  knowledge 
of  radiation  hazards  associated  with  the 
gage. 

C.  The  authorized  user  shall  have  knowledge 

of  the  requirements  specified  in  this 

handbook. 

D.  The  authorized  user  shall  have  at  least  16 

hours  field  use  of  the  gage  under  the 
direct  personal  supervision  of  a Com- 
mittee-approved user  or  the  manu- 

facturer’s technical  representative,  or 
equivalent  training  and  experience  as 
determined  by  the  Committee. 

7.12.3  Request  for  Approval  Requirements 

A.  A statement  describing  the  major  use  of 
the  gage;  for  example,  to  follow  the 
effect  of  tillage  practice  on  moisture 
movement  in,  or  density  of,  soil. 


B.  The  anticipated  schedule  of  use;  for 
example,  daily  measurements  on  72  sites 
or  weekly  readings  at  four  depths  on  100 
sites. 

C.  The  radioactive  material  and  quantity  of 
activity  in  each  source. 

D.  The  names  of  all  personnel  who  will  use 
the  gage  and  the  name  of  the  individual 
who  will  be  responsible  for  safe  use, 
transport,  storage,  leak  testing,  film 
badges,  and  preparation  of  records. 

E.  Training  and  experience  of  each  indi- 
vidual who  is  to  become  an  authorized 
user.  This  information  shall  be  submitted 
on  OA  Fonn  30  available  from  the  RSS. 
(See  appendix  B,  p.  31 .) 

7. 1 2.4  Radiological  Safety  Requirements 

A.  Each  person  participating  in  the  use  of  a 
gage  shall  wear  a film  badge  at  his  waist. 

B.  Operator  shall  use  gage  as  expediently  as 
possible  pursuant  to  instructions  without 
compromising  radiological  safety. 

C.  The  responsible  user  shall  maintain  a 
daily  use  log  for  each  operator  that  shall 
include  the  following  entries  and  be 
available  to  the  RSO,  upon  request  (1) 
name  of  operator,  (2)  date(s)  of  use,  (3) 
hours  of  use,  (4)  type  of  use,  that  is, 
calibration,  routine  measurement,  leak 
testing,  and  so  forth,  and  (5)  film  badge 
identification  number. 

D.  When  transporting  gage  to  field  site,  it 
shall  be  in  its  carrying  case,  placed  as  far 
as  possible  from  occupants  of  vehicle,  and 
be  protected  from  shock.  Department  of 
Transportation  regulations  require  that 
the  outside  of  the  vehicle  shall  be  pla- 
carded on  the  front,  back,  and  each 
with  a sign  reading  RADIOACTIVE  if  the 
radiation  dose  rate  at  the  surface  of  the 
carrying  case  exceeds  10  milliroentgens 
per  hour.  The  placards  shall  be  printed 
with  black  letters  4 inches  high  and 
5/8-inch  stroke  on  a durable  material 
having  a yellow  background  that  extends 
at  least  1 inch  on  all  sides  of  the  lettering. 
Placarding  can  be  avoided  if  the  gage  is  so 
packaged  that  the  dose  rate  at  the  surface 
of  the  package  will  not  exceed  10  milli- 
roentgens  per  hour.  Vehicle  containing 
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gage  shall  be  locked  when  the  user  is  not 
in  attendance. 

E.  Hands  shall  not  be  placed  on  gage  when 
the  source  is  in  unshielded  position. 

F.  Source  shall  not  be  placed  in  an 
unshielded  position  when  gage  is  not 
being  used  for  its  intended  purpose. 

G.  Source  or  shield  shall  not  be  tampered 
with. 

H.  Source  shall  be  returned  to  shielded 
position  when  not  in  use. 

I.  If  gage  has  been  damaged  to  the  extent 
where  the  source  or  shielding  has  been 
severely  damaged,  notify  responsible  user 
who  shall  notify  the  RSO  for  guidance. 
Do  not  touch  or  move  gage.  Keep  all 
personnel  away  from  gage  a distance  of  at 
least  10  feet. 

J.  The  gage  shall  be  stored  in  a locked  room 
where  radiation  level  at  closest  approach 
shall  not  exceed  one  milliroentgen  per 
hour.  Door  to  room  shall  be  posted  with 
a standard  sign  reading  CAUTION: 
RADIOACTIVE  MATERIAL. 

K.  If  gage  has  been  lost  or  stolen,  immedi- 
ately notify  responsible  user  who  shall 
notify  RSO  for  guidance. 

L.  The  source  in  the  gage  shall  be  tested  for 
leakage  and/or  contamination  upon 
receipt  and  thereafter  at  intervals  not  to 
exceed  6 months  in  accordance  with 
procedures  described  in  section  7.8  and 
following. 

M.  Surplus  gages  that,  owing  to  lack  of 
takers  after  appropriate  advertising,  can- 
not be  transferred  to  another  laboratory 
or  station  pursuant  to  procedures 
specified  in  this  handbook  shall  be 
disposed  of  by  tranfer  to  the  supplier  or 
to  a licensed  commercial  waste  disposal 
firm  (see  section  3.4.8,  p.  5.) 

N.  When  authorized  users  have  a thorough 
knowledge  of  a nuclear  gage,  its  operating 
principles,  and  purpose  and  method  of 
operation,  and  comply  with  the  safety 
requirements  specified  in  this  handbook, 
the  Committee  considers  the  gage  almost 
harmless  and  the  purchase  of  a costly 
instrument  for  monitoring  gamma  rays  or 
neutrons  optional.  This  is  further  justified 


by  reviews  of  many  radiation  exposure 
reports  that  have  indicated  substantially 
no  overexposures  to  personnel.  Should  a 
reversal  of  this  become  apparent,  how- 
ever, the  Committee  will  require  author- 
ized users  to  purchase  and  use  an 
appropriate  instrument.  If  such  instru- 
mentation is  readily  available  (as  from  a 
university  health  physics  office,  civil 
defense  organization,  hospital  radiology 
department,  or  radioisotope  laboratory) 
the  Committee  recommends  its  loan  and 
use  to  apprise  users  of  radiation  levels 
that  do  exist  around  the  gage. 

7.13  Special  Requirements  for  Civil  Defense  Pre- 
paredness Agency  Cobalt  60  Sealed  Source  Sets 

7.13.1  General.  The  possession  and  use  of  60 Co 
sources  as  supplied  by  the  Defense  Civil  Pre- 
paredness Agency  (DCPA)  for  training  radio- 
logical monitors  by  Department  personnel  is 
covered  by  a license  issued  to  the  Department 
by  the  USNRC  and  is  under  the  jurisdiction  of 
the  Committee.  The  Department  has  discon- 
tinued to  possess  its  own  source  sets  because 
they  are  available  and  may  be  borrowed  from 
many  licensed  individuals  or  State  or  local  civil 
defense  organizations  outside  the  Department. 
In  any  case,  however,  a Letter  of  Authorization 
for  the  possession  and  use  of  a source  set  for 
training  purposes  must  be  obtained  from  the 
Committee  before  the  set  is  acquired.  The 
special  requirements  listed  below  shall  also  be 
met. 

7. 1 3.2  Training  and  Experience  Requirements 

A.  Only  those  USDA  employees  who  have 
satisfactorily  completed  a DCPA  Radio- 
logical Monitoring  for  Instructors  Course 
(32  hours),  an  ARS  Training  Course  for 
Instructors,  or  have  equivalent  nuclear 
training  as  determined  by  the  Committee 
will  be  granted  authority  to  possess  and 
use  a source  set  by  the  Committee. 

B.  Authorized  users  of  60 Co  sealed  source 
sets  shall  be  versed  in  the  contents  of  the 
publication  entitled  “Procedures  and 
Regulations  for  the  Care  and  Use  of  the 
OCD  CD  V-778  Radiation  Training 
Source  Set”  (TM-67-1)  prepared  by  and 
available  from  the  Defense  Civil  Prepared- 
ness Agency,  Attention:  PO(Detection 
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and  Countermeasures),  Washington,  D.C. 
20301.  This  publication  contains  such 
information  as  listing  of  equipment  in 
kits;  preparation  and  activity  of  sources; 
USNRC  and  DCPA  rules  and  regulations 
governing  the  receipt,  use,  storage,  and 
transfer  of  sets;  and  instructions  for  the 
replacement  of  rings  and  warning  tags  on 
sources  and  for  leak  testing  sources.  Since 
this  publication  is  revised  as  necessary,  it 
is  the  responsibility  of  the  authorized 
user  to  obtain  and  follow  requirements 
specified  in  the  latest  issue. 

7.1 3.3  Request  for  Approval  Requirement 
Application  for  the  authorization  discussed 
above  shall  be  made  by  the  qualified  user  in  a 
memorandum  to  the  RSS.  If  internal  admin- 
istrative procedures  require  coordination,  the 
memorandum  should  be  channeled  through 
appropriate  agency  supervisors  for  action  and 
submission  to  the  RSO  for  issuance  of  Letter  of 
Authorization. 

7.13.4  Radiological  Safety  Requirements 

A.  Monitoring  and  reporting  requirements  as 
specified  in  letter  of  authorization  from 
RSO  shall  be  effected. 

B.  Each  DCPA  sealed  source  to  be  used 

outside  of  a shielded  exposure  device 
shall  have  a durable,  legible,  and  visible  tag 
permanently  attached  to  the  source.  The 
tag  shall  be  at  least  1 inch  square,  shall 
bear  the  conventional  radiation  symbol, 
and  a minimum  of  the  following  instruc- 
tions: DANGER  - RADIOACTIVE 

MATERIAL  - DO  NOT  HANDLE  - 
NOTIFY  CIVIL  AUTHORITIES  IF 
FOUND. 

C.  Sources  shall  never  be  left  unattended 
and  shall  be  placed  into  storage  container 
by  authorized  user  upon  completion  of 
training  exercise. 

D.  Cobalt  60  source  sets  borrowed  from 
authorized  individuals  or  organizations 
shall  be  returned  as  soon  as  possible  after 
the  training  session  is  completed. 

7.13.5  Cancellation  of  Letter  of  Authorization.  An 
authorized  user  holding  a valid  letter  of  author- 
ization who  does  not  plan  to  use  a 60Co  source 
set  for  radiological  training  purposes  due  to 
changes  in  program  objectives,  retirement,  or 


other  reasons  should  request  cancellation  of  his 
letter  of  authorization  by  writing  to  the  RSO, 
Beltsville,  Md. 

7.14  Special  Requirements  and  Privileges  for  Radio- 
active Sources  in  Gas  Chromatographs  (GC) 

7.14.1  General.  Some  GC  are  equipped  with  electron 
capture  detectors  that  contain  radioactive 
sources  (foils)  of  3H,  90Sr,  63Ni,  or  2 2 6 Ra. 
Procedures  for  procuring  and  using  such  sources 
are  similar  to  those  for  standard  sealed  sources 
(see  sections  7.1,7.2,7.4,7.5,7.8,7.9,7.10.1, 
and  7.11).  However,  the  following  additional 
special  requirements  shall  be  met. 

7.14.2  Radiological  Safety  Requirements 

A.  The  part  of  the  GC  containing  the 
detector  shall  be  vented  directly  to  the 
atmosphere  or  to  an  operating  hood  to 
prevent  radioactive  off-gases  from 
entering  the  laboratory. 

B.  The  GC  shall  not  be  operated  above 
recommended  temperature  for  electron 
capture  detector. 

C.  Prior  Committee  approval  shall  be 
obtained  if  authorized  user  desires  to 
replace  or  to  clean  corroded  foil  himself. 
In  such  case  the  request  to  the  Com- 
mittee shall  contain  (1)  replacement  and 
cleaning  procedures,  including  handling 
and  radiation  safety  procedures  to  be 
followed,  (2)  experience  of  user  in  re- 
placing or  cleaning  foils,  and  (3)  method 
of  disposal  of  replaced  foil  or  contam- 
inated cleaning  materials. 

7.14.3  Privileges  Associated  With  GC  Authority 

The  initial  authority  to  procure  and  use  a GC 
detector  containing  a radioactive  source 
includes  the  privilege,  without  obtaining  further 
Committee  approval,  for  the  authorized  user 
to: 

A.  Procure  and  use  a similar  replacement 
detector.  In  such  cases,  the  purchase 
order  for  the  replacement  detector  or 
correspondence  to  the  RSS  shall  indicate 
the  serial  number  of  the  old  detector  and 
the  purchase  order  number  under  which 
it  was  obtained.  An  OA  Form  3 shall  be 
completed  and  submitted  for  the  old 
detector  when  it  is  properly  disposed  of. 

B.  Have  a detector  repaired  and/or  refur- 
bished provided  the  work  is  performed  by 
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a supplier.  In  such  case,  the  purchase 
order  or  correspondence  shall  identify  the 
detector  by  serial  number.  An  OA  Form 
3 need  not  be  completed  and  submitted. 
However,  if  the  amount  of  activity  in  the 
refurbished  detector  has  been  changed, 
the  RSS  shall  be  advised  so  that  records 
can  be  changed  accordingly. 

C.  Procure  and  install  replacement  foils  pro- 
vided he  has  obtained  prior  Committee 
approval  for  this  procedure.  An  OA  Form 
3 shall  be  completed  and  submitted  when 
the  replaced  foils  are  disposed  of. 

It  is  emphasized  that  in  each  of  the  above  cases 
the  original  and  two  copies  of  the  purchase 
order  shall  be  submitted  to  tire  RSS  for 
processing.  Appropriate  forms  will  be  supplied 
to  the  authorized  user  at  that  time.  It  is  further 
emphasized  that  whenever  additional  radio- 
active detectors  are  needed,  the  authorized  user 
shall  obtain  Committee  approval  before  procure- 
ment action  is  initiated. 

7.14.4  Leak  Te sting  Requirements.  Detectors  con- 
taining radioactive  materials,  except  those 
containing  3H  or  2 26  Ra,  shall  be  tested  for 
leakage  and/or  contamination  at  intervals  not 
to  exceed  6 months.  An  acceptable  leak  test  is 
to  wipe  the  external  surface  of  the  detector  and 
the  off-gas  outlet.  Leak  test  procedures 
specified  in  sections  7.8,  7.9,  7.10.1,  and  7.11 
shall  be  followed. 


Section 

8.0  Rules  and  Requirements  Concerning  X-ray 
Machines  Up  to  110  KVP 

8.1  General.  The  use  of  X-ray  machines  through- 
out the  Department  has  increased  sufficiently 
to  justify  a separate  section  which  specifies  the 
Committee  requirements  for  their  acquisition 
and  safe  use.  However,  since  most  Requests  for 
Approval  are  for  low-energy  X-ray  machines 
that  operate  at  voltages  not  exceeding  110 
KVP,  the  requirements  stated  apply  only  to 
such  units.  The  installation  and  operation  of 
X-ray  machines  must  be  such  as  to  provide 
adequate  protection  for  both  operating  per- 
sonnel and  any  individuals  in  the  vicinity  of  the 
machine. 

8.2  Training  and  Experience  Requirements 

A.  The  authorized  user  should  preferably  be 
a professional  and  shall  have  thorough 
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knowledge  of  operating  instructions 
furnished  by  the  X-ray  machine  manu- 
facturer. 

B.  The  authorized  user  shall  have  knowledge 
of  radiation  hazards  associated  with  the 
X-ray  machine. 

C.  The  authorized  user  shall  have  operated 
the  X-ray  machine  under  supervision  of  a 
qualified  user  or  manufacturer’s  repre- 
sentative, or  he  shall  have  had  previous 
training  or  experience  in  the  use  of  X-ray 
machines. 

D.  The  authorized  user  shall  have  knowledge 
of  procurement  and  radiation  safety 
requirements  specified  in  the  handbook. 

Request  for  Approval  Requirements 

A.  A statement  describing  the  purpose(s)  for 
which  the  X-ray  machine  will  be  used. 

B.  The  make,  model  number,  and  brief 
description  of  the  X-ray  machine  to  be 
procured.  Manufacturer’s  descriptive 
literature  should  be  furnished  if  available. 

C.  A sketch  showing  where  the  X-ray 
machine  will  be  located  and  the  location 
of  offices  and  personnel  adjacent  to  the 
X-ray  machine. 

D.  Name  of  person  who  will  be  responsible 
for  health  and  safety  matters  associated 
with  the  X-ray  machine  and  names  of 
persons  who  will  operate  the  machine. 

E.  A statement  of  the  training  and  experi- 
ence in  radiation  of  each  user.  This 
information  may  be  submitted  on  an  OA 
Form  30  available  from  the  RSS  (see 
appendix  B,  p.  31 ). 

F.  If  field  use  is  planned,  identification  of 
locations  in  which  the  X-ray  machine  will 
be  used  and  how  the  unit  will  be 
positioned  and  used. 

Radiological  Safety  Requirements 

A.  Laboratory  Use 

1.  Only  Committee  authorized  personnel 
shall  independently  operate  the  X-ray 
machine. 

2.  The  X-ray  machine  shall  be  operated  in 
accordance  with  instructions  and  pre- 
cautions furnished  by  the  manufacturer. 

3.  The  operator  shall  wear  a film  badge 
when  using  the  X-ray  machine  (section 
4.4,  p.  6). 

4.  The  operator  shall  be  responsible  for  the 
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health  and  safety  of  persons  in  and 
around  the  X-ray  room  or  area  when  the 
machine  is  in  operation. 

5.  The  X-ray  machine  shall  be  placed  away 
from  heavily  trafficked  areas  with  suit- 
able restrictions  against  unauthorized 
access. 

6.  If  the  room  in  which  the  X-ray  machine  is 
located  has  a room  beneath  it,  appro- 
priate shielding  shall  be  placed  directly 
beneath  the  tube  head  and  shall  be  of 
sufficient  width,  length,  and  thickness  to 
attenuate  the  useful  beam. 

7.  Whenever  possible,  the  X-ray  machine 
shall  be  used  in  a shielded  cabinet  or 
within  portable  protective  shields.  The 
cabinet  shall  be  equipped  with  interlocks 
that  will  turn  the  machine  off  when  its 
door  is  opened. 

8.  The  tube  head  shall  be  directed  primarily 
in  a downward  direction  when  specimens 
are  radiographed. 

9.  The  best  voltage,  milliamperage,  filter, 
and  cone  combination  shall  be  used  to 
minimize  both  direct  and  scatter 
radiation. 

10.  An  automatic  timer  shall  be  provided  that 
will  permit  accurate  presetting  and  deter- 
mination of  exposure  as  short  as  1 
second. 

1 1 . The  operator  shall  stand  as  far  as  possible 
from  tube  head  during  the  exposure. 

12.  Tests  and  inspections  of  all  safety  devices 

shall  be  performed  frequently  to  insure  8.5 
their  proper  operation. 

13.  The  X-ray  tube  shall  not  be  operated  if 
shielding  on  the  tube  head  has  been 
removed  for  any  reason. 

14.  With  analytical  X-ray  equipment,  unused 
tube  head  ports  shall  be  secured  in  closed 
position;  fingers,  hands,  and  wrists  shall 
not  be  placed  into  the  primary  beam; and 
appropriate  safety  precautions  shall  be 
observed  when  alining  or  adjusting  the 
unit. 

15.  Warning  lights  that  light  whenever  the 
tube  is  delivering  X-rays  shall  be  placed  at 
the  tube  on-off  switches  and  at  sample 
holders.  The  installation  of  the  lights 
should  be  “fail-safe”  or  two  lights  shall  be 


installed  in  parallel  to  provide  a warning 
even  if  one  bulb  burns  out. 

16.  A quarterly  radiation  survey  shall  be 
made  with  a suitable  survey  instrument 
on  the  machine  and  in  areas  around  the 
X-ray  machine  when  it  is  operating  at  its 
maximum  rated  voltage  and  amperage 
and  a report  shall  be  submitted  to  the 
RSS. 

17.  The  X-ray  machine  shall  have  a con- 
spicuous label  thereon  reading  CAU- 
TION X-RAYS  - THIS  EQUIPMENT 
PRODUCES  X-RAYS  WHEN 
ENERGIZED,  or  equivalent. 

18.  The  entrance  to  room  or  area  containing 
the  X-ray  machine  shall  be  posted  with  a 
sign  reading  CAUTION  - RADIATION, 
or  equivalent. 

B.  Field  Use 

1 . The  tube  head  shall  be  directed  only  in  a 
downward  direction  or  away  from  the 
operator. 

2.  The  X-ray  machine  shall  not  be  left 
unattended  when  operating. 

3.  The  operator  shall  make  certain  that  the 
area  in  which  the  X-ray  machine  is  used  is 
under  his  constant  surveillance  in  that 
persons  cannot  enter  the  area  when  the 
machine  is  in  operation.  This  will  elim- 
inate the  need  for  setting  up  a fence, 
rope,  chain,  or  equivalent  barrier. 

4.  Applicable  requirements  specified  under 
“A”  above  shall  also  be  complied  with. 

High-Energy  Machines.  High-energy  X-ray 
machines,  particle  accelerators,  neutron  gener- 
ators, and  so  forth  that  require  specially 
shielded  containers  and/or  rooms,  interlocks, 
warning  devices,  and  so  forth  will  be  considered 
on  an  individual  basis.  The  RSO  should  be 
contacted  for  procedures  and  requirements. 

9.0  Rules  and  Requirements  Concerning  Electron 
Microscopes  (EM) 

9.1  General.  Radiation  surveys  of  various  types  of 
electron  microscopes  revealed  that  many  are  a 
potential  source  of  X-ray  exposure  due  to  such 
factors  as  (1)  improper  operational  practices, 
(2)  physical  deficiencies,  (3)  whiskered  fila- 
ments, and  (4)  changes  resulting  from  servicing, 
cleaning,  and  movement  of  unit.  To  protect 
personnel  involved  with  EM,  the  Committee  has 


22 


determined  that  uniform  radiation  safety 

requirements  will  be  applied  to  all  EM. 

9.2  Training  and  Experience  Requirements 

A.  The  authorized  user  should  preferably  be 
a professional  and  shall  have  thorough 
knowledge  of  operating  instructions 
furnished  by  the  EM  manufacturer. 

B.  The  authorized  user  shall  have  knowledge 
of  potential  radiation  hazards  associated 
with  EM. 

C.  The  authorized  user  shall  have  operated 
the  EM  under  supervision  of  a qualified 
user,  or  the  manufacturer’s  represent- 
ative, or  he  shall  have  had  training  and 
experience  in  use  of  EM. 

D.  The  authorized  user  shall  have  knowledge 
of  procurement  and  radiation  safety 
requirements  specified  in  this  handbook. 

9.3  Request  for  Approval  Requirements 

A.  A statement  of  the  purpose(s)  for  which 
the  EM  will  be  used. 

B.  The  make,  model  number,  and  brief 
description  of  the  EM  to  be  procured. 
Manufacturer’s  descriptive  literature 
should  be  furnished  if  available. 

C.  A sketch  showing  where  the  EM  will  be 
located. 

D.  A statement  of  the  training  and  experi- 
ence of  the  responsible  user  of  the  EM. 
This  information  may  be  submitted  on 
OA  Form  30  available  from  the  RSS 
(appendix  B,  p.  31). 

9.4  Radiation  Safety  Requirements 

A.  All  EM  components  shall  be  of  proper 
design  and  in  working  condition  at  all 
times. 

B.  Only  trained  personnel  shall  operate  the 
EM  in  accordance  with  instructions 
furnished  by  the  manufacturer. 

C.  Operators  of  EM  shall  wear  film  badges. 
Film  badge  service  will  be  initiated  by 
furnishing  name,  birthdate,  and  social 
security  number  of  each  EM  user  to  RSS, 
Beltsville,  Md. 

D.  The  room  containing  the  EM  shall  be  a 
controlled  area  to  which  only  authorized 
personnel  have  access  and  shall  be  posted 
with  a clearly  visible  sign  reading 
CAUTION  - RADIATION,  or  equivalent. 


E.  The  EM  shall  be  labeled  with  a 
conspicuous  label  reading  CAUTION  - 
THIS  EQUIPMENT  PRODUCES 
X-RAYS  WHEN  ENERGIZED,  or 
equivalent. 

F.  Operating  at  maximum  kilovolt  potential 
and  current,  the  EM  shall  be  surveyed 
with  an  appropriate  instrument  (1) 
whenever  the  filament  is  changed  or  unit 
is  modified,  (2)  after  EM  is  serviced, 
cleaned,  or  moved,  or  (3)  at  intervals  not 
to  exceed  3 months.  An  EM  whose  survey 
shows  a reading  of  0.5m  R/h  or  greater, 
when  measured  at  2 inches  from  any 
external  surface,  shall  not  be  used  until 
the  radiation  has  been  reduced  pref- 
erably to  background. 

G.  Responsible  user  shall  report  survey 
results  and,  if  applicable,  corrective 
action  taken  to  the  RSS. 

Section 

10.0  Rules  and  Requirements  Concerning  Emer- 
gencies 

10.1  General.  The  extent  to  which  emergency 
procedures  are  applied  in  the  event  of  an 
accident  involving  ionizing  radiation  depends 
on  the  type  and  seriousness  of  the  accident. 
Accordingly,  since  it  is  extremely  difficult  to 
specify  emergency  procedures  that  will  cover  all 
situations,  listed  below  are  the  primary  emer- 
gency procedures  that  shall  be  followed  imme- 
diately to  insure  safety  of  personnel  and 
minimum  loss  of  property.  Specific  emergency 
procedures  covering  extremely  hazardous 
radiation-emanating  equipment  or  large  quan- 
tities of  radioactive  material  will  be  furnished 
by  the  RSO  at  the  time  approval  for  such 
equipment  or  large  quantities  is  granted. 

10.2  Primary  Emergency  Procedures 

A.  The  responsible  user  shall  promptly 
notify  his  supervisor;  the  RSO,  Beltsville, 
Md.;  and  security  personnel  if  needed. 

B.  Personnel  shall  be  evacuated  from  room 
or  area  and  others  kept  away. 

C.  Personnel  shall  be  monitored  before  they 
become  dispersed  and  shall  change 
clothes  as  necessary. 

D.  In  case  of  radioactive  spill,  responsible 
user  shall  confine  spill  by  placing 
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absorbent  material  thereon  and  quar- 
antine room  or  area.  In  case  of  aerosol 
release  or  explosion,  all  ventilation  shall 
be  turned  off  and  doors  and  windows 
shall  be  taped  shut  and  no  access  per- 
mitted until  respirator-equipped  decon- 
tamination team  enters. 

E.  In  case  of  malfunction  of  radiation- 
emanating  equipment,  responsible  user 
shall  quickly  turn  off  equipment  if 
possible  and  keep  persons  away  until 
radiation  survey  determines  extent  of 
hazard  and  corrective  action  to  be  taken. 

F.  In  case  of  fire,  responsible  user  shall  call 
fire  department  whose  fire-fighting 
actions  shall  be  governed  by  the  author- 
ized user’s  or  RPO’s  assessment  of  hazard. 
Stay  out  of  smoke,  dust,  or  mists.  Spread 
of  contamination  shall  be  minimized  as 
much  as  possible. 

G.  If  minor  wounds  occur  or  radioactive 
material  enters  eyes  or  is  deposited  on 
skin,  promptly  wash  wounds,  eyes,  or 
skin  with  copious  amounts  of  running 
water  and  soap  if  possible  and  report  to 
employee  health  office. 

H.  In  case  of  known  or  suspected  internal  or 
external  radiation  overexposure,  notify 
RSO  immediately  for  guidance  and 
referral  to  competent  medical  authority  if 
warranted. 

I.  Authorized  user,  supervisor,  or  RPO  shall 
promptly  investigate  cause  of  accident 
and  obtain  and  record  pertinent  infor- 
mation necessary  to  prepare  accurate 
accident  report,  which  may  be  needed  by 
RSO  for  submission  to  appropriate 
authorities  and  for  record  purposes. 

J.  Under  guidance  of  RSO,  prepare  and 
implement  corrective  procedures  that  will 
prevent  recurrence  of  a similar  accident  in 
the  future. 

K.  Loss  or  theft  of  radioactive  material 
and/or  radiation-emanating  equipment 


shall  be  reported  by  telephone  to  super- 
visor and  to  RSO  immediately  after  its 
occurrence  becomes  known. 

Section 

11.0  Reference  Material 

11.1  Federal  Regulations.  A license  for  the  use  of 
radioactive  material  in  the  licensing  jurisdiction 
of  the  USNRC  requires  that  the  license  comply 
with  the  rules  and  regulations  issued  to  date 
that  are  found  in  the  Code  of  Federal 
Regulations,  Title  10,  Parts  19,  20,  30,  31,  33, 
and  36.  Part  20,  “Standards  for  Protection 
Against  Radiation,”  is  included  as  appendix  D 
and  Part  19  as  appendix  K. 

Pertinent  excerpts  from  the  regulations  of  the 
Department  of  Agriculture  that  are  applicable 
to  certain  provisions  of  these  rules  are  included 
as  appendix  G. 

Questions  regarding  applicable  regulations  of 
the  U.S.  Department  of  Transportation,  U.S. 
Postal  Service,  U.S.  Coast  Guard,  Federal 
Aviation  Administration,  Federal  Highway 
Administration,  Federal  Railroad  Admin- 
istration, USNRC,  and  various  State  regulations 
should  be  directed  to  the  RSS. 

1 1 .2  National  Council  on  Radiation  Protection 
(NCRP). 

Recommendations  of  the  NCRP  are  found  in 
reports,  pertinent  issues  of  which  are  listed  in 
appendix  J.  Though  these  reports  contain 
valuable  information  that  can  be  used  as  a 
guide,  under  the  terms  of  the  licenses  granted 
by  the  USNRC,  all  Department  operations  must 
conform  to  the  Federal  Register  regulations  and 
to  the  requirements  of  this  handbook. 

11.3  Selected  Bibliography.  Helpful  material,  with 
emphasis  on  radiation  safety,  will  be  found  in 
publications  and  reports  listed  in  appendix  J. 
Since  the  selected  list  is  not  intended  to  be 
complete,  the  reader  may  refer  to  the  bibli- 
ographies listed  in  these  publications  and 
reports  and  inquire  at  libraries  for  additional 
texts  and  periodicals  in  accordance  with  his 
interests  and  needs. 
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APPENDIX  A 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
AGRICULTURAL  RESEARCH  SERVICE 
WASHINGTON,  D C. 


AM  124.1 


ADMINISTRATIVE  MEMORANDUM 


7/5/74 


Radiological  Safety  and  Procurement  of  Radioactive 
Material  and/or  Radiation-Emanating  Equipment 


I PURPOSE 

This  AM  outlines  responsibilities  and  functions  of  the  Radiological 
Safety  Committee  and  the  Radiological  Safety  Officer  and  Staff,  sets 
forth  prior  approval  requirements  which  must  be  followed  by  all  persons 
planning  to  acquire  and  use  radioactive  materials  and/or  radiation- 
emanating  equipment,  and  specifies  procedures  for  procuring  such 
materials  and/or  equipment.  This  revision  combines  the  two  AM’s  being 
cancelled  and  reflects  the  current  organization. 

AM  124.1  (11/22/68)  and  AM  210.14  (11/22/68)  are  cancelled.  Changes 
are  not  starred. 

II  DEFINITIONS 

A Radioactive  Material.  Radioisotopes,  neutron  sources,  or 
any  other  sources  whether  sealed  or  unsealed,  which  naturally  or  as 
a result  of  artificial  inducement  spontaneously  emit  radioactive 
particles  or  rays. 

B Radiation-Emanating  Equipment.  Irradiators,  nuclear 
moisture-density  measurement  gauges,  static  elimination  devices, 
electron  microscopes,  x-ray  machines,  and  other  equipment  or  devices 
which  are  capable  of  emitting  ionizing  radiation. 

C Committee . The  Radiological  Safety  Committee. 


DISTRIBUTION: 
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III  GENERAL 

Radioactive  material  and  radiation-emanating  equipment  present  a potential 
health  hazard.  Therefore,  to  protect  personnel  and  the  Department  it  is 
essential  that  the  use  of  radioactive  material  or  radiation-emanating 
equipment  be  effectively  controlled  to  minimize  the  risks  of  contamination 
and/or  exposure.  The  Agricultural  Research  Service  is  assigned  responsi- 
bility for  all  administrative  functions  on  behalf  of  the  Secretary 
relating  to  radiological  safety  within  all  agencies  of  the  Department. 

A Radiological  Safety  Committee  appointed  by  and  responsible  to  the 
Administrator,  ARS , has  been  established  to  effect  the  safe  use  of  radio- 
active materials  and  radiation-emanating  equipment  by  Department 
personnel . 

IV  RADIOLOGICAL  SAFETY  COMMITTEE 

A Responsibilities . The  Radiological  Safety  Committee  develops, 
implements,  and  is  responsible  for  such  rules,  procedures,  instructions, 
and  other  measures  as  may  be  necessary  to  control  the  acquisition,  use, 
and  disposition,  from  the  standpoint  of  radiation  safety,  of  all  radio- 
active material  and  radiation-emanating  equipment. 

B Membership.  The  Committee  is  composed  of  one  or  more 
representatives  from  among  agencies  using  radioactive  material  and/or 
radiation-emanating  equipment,  who  are  trained  or  experienced  in  the 
safe  use  of  such  material  and/or  equipment,  and  a representative  of 
management  from  the  Office  of  Administrator. 

The  Chairman,  a Radiological  Safety  Officer,  and  other  members  of  the 
Committee  are  appointed  by  the  Administrator  to  serve  until  their 
successors  are  named. 

The  Assistant  to  the  Administrator,  Legislation  and  Special  Assignments 
(ARS  Committee  Management  Officer),  has  on  file  the  current  membership 
and  the  name  of  the  Committee  Secretary. 

C Functions . 

1 Review  requests  for  approval  to  use  radioactive  material 
and  radiation-emanating  equipment  and  approve  or  disapprove  such  requests 
from  the  standpoint  of  radiological  safety. 

2 Prescribe  general  rules,  procedures,  facility,  and 
equipment  requirements  for  the  safe  use  of  radioactive  material  and 
radiation-emanating  equipment,  including  such  special  conditions  as 
physical  examinations,  training,  disposal  of  radioactive  waste 
material,  etc. 
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3 Review,  prior  to  issuance,  such  instructions  concerning 
radiological  safety  as  are  prepared  by  agencies  of  the  Department. 

4 Review  reports  of  the  Radiological  Safety  Officer, 
including  reports  of  inspections  made,  and  make  such  recommendations 
thereon  as  may  be  necessary  to  the  Administrator,  heads  of  other 
Department  agencies,  or  other  officials. 

5 Provide  advice  and  assistance  on  radiological  safety  to 
agencies  using  or  contemplating  the  use  of  radioactive  material  and/or 
radiation-emanating  equipment. 

6 Recommend  disciplinary  action  when  any  person  using 
radioactive  material  or  radiation-emanating  equipment  fails  to  observe 
prescribed  safety  rules,  procedures,  and  regulations. 

D Meetings . The  Committee  shall  meet  as  frequently  as  required 
by  circumstances,  but  not  less  than  once  every  six  months.  Attendance 
of  other  appropriate  persons  for  a specific  meeting  may  be  requested  by 
the  Chairman. 

V RADIOLOGICAL  SAFETY  OFFICER  (RSO) 

A Responsibilities . The  Radiological  Safety  Officer  is 
responsible  to  the  Committee  for  administering  on  a day-to-day  basis 
the  rules,  procedures,  and  instructions  developed  by  the  Committee  and 
as  required  by  licenses  for  the  safe  acquisition,  use,  and  disposal  of 
radioactive  materials  and/or  radiation-emanating  equipment  and  directs 
the  Radiological  Safety  Staff. 

B Functions  of  Radiological  Safety  Staff  (RSS). 

1 Serve  as  contact  with  Department  agencies  on  all  matters 
requiring  approval  of  the  Committee  and  provide  information  and 
instructions  relative  to  requirements  for  such  approval. 

2 Within  the  framework  of  general  rules,  regulations,  and 
procedures  established  by  the  Committee,  prescribe  specific  radiological 
safety  measures,  rules,  and  procedures  as  necessary  for  various  uses  of 
radioactive  material  and  radiation-emanating  equipment  including 
radiation  monitoring  and  reporting  schedules. 

3 Maintain  records  of  the  purchase,  receipt,  use,  transfer, 
and  disposal  of  radioactive  material ; the  location  and  use  of  radiation- 
emanating  equipment;  requests  for  approval  to  use  radioactive  material 
and  radiation-emanating  equipment  and  Committee  action  thereon;  and 
other  communications,  transactions,  and  reports  pertaining  to  the  use  of 
radioactive  material  and  radiation-emanating  equipment. 
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4  Conduct  regular  safety 
equipment  and  of  means,  methods,  and 
storage,  and  disposal  of  radioactive 
equipment . 


inspections  of  radiation-emanating 
facilities  for  handling,  use, 
material  and  radiation-emanating 


5 Prepare  such  reports  to  the  Committee  and  the  Atomic 
Energy  Commission  as  may  be  required.  Prepare  such  correspondence  and 
applications  to  the  Atomic  Energy  Commission  as  may  be  required  to  obtain 
additional  byproduct  material  licenses  or  appropriate  amendments  to 
existing  licenses. 

6 Maintain  close  liaison  with  agency  safety  officials. 

7 Provide  advice  and  assistance  on  radiological  safety 
problems  to  agencies  using  or  contemplating  the  use  of  radioactive 
material  and/or  radiation-emanating  equipment. 

8 Stay  abreast  of  current  regulations  published  in  the 
Federal  Register  which  affect  proper  possession,  use,  storage,  disposal, 
and  transport  of  radioactive  materials  and  appropriately  apply  new 
regulations  to  Committee's  rules,  procedures,  and  instructions  and  to 
license  conditions. 

VI  PRIOR  APPROVAL  REQUIREMENTS 

A Acquisition.  The  acquisition  of  radioactive  material  and/or 
radiation-emanating  equipment  by  purchase  or  any  other  means  is 
prohibited  without  prior  approval  of  the  Committee. 

B Use . Radioactive  material  and  radiation-emanating  equipment 
shall  be  used  only  by  authorized  individuals  for  the  purposes  approved 
and  in  accordance  with  the  rules  and  procedures  prescribed  by  the 
Committee  and/or  Radiological  Safety  Officer.  All  experiments  or  other 
activities  conducted  in  the  open  field,  as  opposed  to  those  carried  out 
within  a laboratory  or  other  housing  facility,  shall  be  carried  out  on 
land  owned  by  or  under  the  immediate  control  of  USDA,  except  that  land 
other  than  that  owned  or  controlled  by  USDA  may  be  used  provided  an 
appropriate  agreement  as  specified  by  the  Committee  is  concluded  by 
USDA  and  the  landowner. 

C Disposition.  Transfer,  exchange,  or  other  disposition  of 
radioactive  material  and/or  radiation-emanating  equipment  to  other 
persons  shall  not  be  made  without  prior  approval  of  the  Committee. 

D Cooperative  Work  Projects.  Where  cooperative  work  projects 
involving  the  use  of  radioactive  material  and/or  radiation-emanating 
equipment  are  carried  out  under  the  supervision  of  other  than  a 
Department  agency,  no  employee  of  USDA  may  participate  in  the  work  of 
such  projects  without  prior  approval  of  the  Committee. 
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VII  REQUESTS  FOR  APPROVAL 

A Contents . Any  person  planning  to  undertake  work  involving  the 
use  of  radioactive  material  and/or  radiation-emanating  equipment  in  any 
way  must  prepare  and  submit  to  the  Radiological  Safety  Staff,  USDA, 
BARC-West,  Beltsville,  Maryland  20705,  a memorandum  containing 
information  listed  below.  This  memorandum,  prepared  by  the  prospective 
user  of  the  above-cited  material  or  equipment,  must  be  submitted  and  a 
reply  must  be  received  before  any  purchasing  or  other  acquisition  action 
is  initiated. 

1 A brief  statement  of  the  objective  of  the  undertaking. 

2 A description  of  the  facilities  to  be  used  including 
details  of  laboratory,  greenhouse,  and/or  field  facilities  and  equipment. 
Where  applicable,  include  description  of  the  equipment  to  be  used  for 
handling;  instrumentation  to  be  used  for  monitoring,  surveying,  and 
assaying;  facilities  for  storage;  and  method  of  waste  disposal. 

3 A detailed  description  of  the  plan  of  work  when  radio- 
active material  is  involved,  including  assay  procedures  to  be  used  if 
applicable . 


4 A statement  of  the  prospective  user’s  qualifications  to 
safely  handle,  use  and  measure  radioactive  materials  and/or  radiation- 
emanating  equipment.  OA  Form  30,  Education  and  Radiation  Training 

and  Experience  Report,  is  available  from  the  RSS  and  should  be  used  for 
submitting  this  information. 

5 Where  a radioactive  material  is  to  be  used,  a statement 
regarding  the  desired  chemical  form(s)  and  an  estimate  of  the  maximum 
amount  of  each  isotope  that  will  be  on  hand  at  any  one  time. 

B Follow-up.  The  RSS  will  contact  the  prospective  user  if 
additional  information  is  needed,  or  to  explain  specific  requirements 
necessary  to  be  satisfied  prior  to  action  by  the  Committee.  Following 
this,  the  RSS  will  request  Committee  action. 

C Notice  of  Action.  Written  notification  of  action  by  the 
Committee  will  be  from  the  RSS  to  the  user.  This  notice  will  include 
a Radiological  Safety  Committee  Identification  Number  (e.g.,  RSC-21-1), 
which  shall  appear  on  all  requisitions  and  purchase  documents  and  such 
special  instructions  and  forms  as  may  be  necessary.  The  notice  shall 
be  used  by  the  user  as  authority,  from  the  standpoint  of  radiological 
safety,  to  request  procurement  action  for  the  approved  radioactive 
material  and/or  radiation-emanating  equipment. 
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RULES  FOR  USE  OF  RADIOACTIVE  MATERIAL  AND/OR  RADIATION- 
EMANATING  EQUIPMENT 


Concurrently  with  the  Notice  of  Action  sent  to  the  responsible  user, 
the  RSS  will  forward  all  necessary  rules,  procedures,  and  instructions 
that  must  be  adhered  to  in  using  the  particular  radioactive  material 
and/or  radiation-emanating  equipment. 


A Standard  Form  44  (U.S.  Government  Purchase  Order-Invoice- 
Voucher)  or  imprest  funds  shall  not  be  used  for  purchase  of  radio- 
active material  or  radiation-emanating  equipment. 

B The  original  (supplier  copy)  and  two  copies  of  the  purchase 
order  (AD-38),  or  other  purchase  document,  shall  be  submitted  directly 
to  the  Radiological  Safety  Staff  (RSS).  This  shall  be  done  even  for 
those  small  amounts  usually  referred  to  as  exempt  quantities.  The 
supplier  copy  will  be  forwarded  promptly,  if  in  order,  by  the  RSS  and 
the  user  will  be  notified.  When  the  supplier  is  the  Oak  Ridge  National 
Laboratory  (or  other  Atomic  Energy  Commission  contractor)  an  AEC 
Form  375,  Radioisotope  Order  Blank,  shall  be  used  as  the  original  pur- 
chase document.  This  form  signed  by  the  appropriate  procurement  agent 
along  with  two  copies  of  the  purchase  order,  or  other  purchase  document, 
shall  be  forwarded  to  the  RSS. 

C Requisitions  and  purchase  documents  shall  contain  the 
following  statement:  "Radiological  Safety  Committee  Identification 

Number  (enter  number).  Radioactive  Material  (or  Radiation-Emanating 
Equipment)  for  (name  of  authorized  user)." 

D Where  radioactive  materials  are  to  be  furnished  gratis,  the 
RSS  must  be  advised  of  the  element,  quantity  of  material,  and  supplier. 
The  RSS  will  advise  the  supplier  of  any  limitations  imposed,  the 
covering  license,  and  appropriate  related  information. 


IX 


ACQUISITION  OF  RADIOACTIVE  MATERIAL  AND/OR  RADIATION- 
EMANATING  EQUIPMENT 


T.  W.  Edminster 
Administrator 
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APPENDIX  B 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
AGRICULTURAL  RESEARCH  SERVICE 

EDUCATION  AND  RADIATION  TRAINING  AND  EXPERIENCE  REPORT 

NOTICE:  P ursuant  to  Department  rules  and  Federal  regulations  the  information  requested  herein  is  essential  to  the  Radiological 
Safety  Committee  for  approving  proposals  involving  the  use  of  radioisotopes  and/or  radiation  equipment.  This  form  is  to  be  com- 
pleted by  each  individual  using,  or  contemplating  the  use  of,  ionizing  radiation.  Use  supplementary  sheets,  where  necessary;  in 
such  cases  identify  each  item  by  number  and  sign  each  sheet.  Mail  one  completed  form  to  USDA,  Plant  Industry  Station,  Beltsville, 
Maryland  20705,  Attention:  Radiological  Safety  Officer.  Please  w rite  clearly,  print  or  type. 


ELEMENTARY  SCHOOL 

HIGH  SCHOOL 

UNIVERSITY 

DEGREES  EARNED 

1 

2 

3 

4 

5 

6 

7 

8 

1 

2 

3 

4 

1 

2 

3 

4 

5 

6 

7 

8 

BS 

MS 

PhD 

OTHER  (Specify) 

6.  educational  MAJOR  OR  SPECIALTY  (Agricultural  Engineering,  Plant  Physiology , Entomology,  Chemistry,  Physics,  etc.) 


7.  RADIATION  TRAINING  COURSES  COMPLETED  (Academic  and  special) 


TITLE  OF  COURSE 

WHERE  COMPLETED 

DURATION 

(Weeks) 

ON  JOB 
TRAINING 

FORMAL 

COURSE 

Y ES 

NO 

Y ES 

NO 

A. 

DESCRIPTION  OF  COURSE  (Briefly  state  subject  matter  covered  which  is  pertinent  to  use  of  ionizing  radiation) 


B. 

DESCRIPTION  OF  COURSE  (Briefly  state  subject  matter  covered  which  is  pertinent  to  use  of  ionizing  radiation) 


c. 

DESCRIPTION  OF  COURSE  (Briefly  state  subject  matter  covered  which  is  pertinent  to  use  of  ionizing  radiation) 


D. 

DESCRIPTION  OF  COURSE  (Briefly  state  subject  matter  covered  which  is  pertinent  to  use  of  ionizing  radiation) 


OA  FORM  30 

APR  1970 


PREVIOUS  EDITIONS  OBSOLETE 


USDA  - ARS 
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Appendix  B— Continued 


8.  EXPERIENCE  WITH  RADIATION  (Actual  use  of  X-ray  equipment,  isotopes,  irradiators,  electron  microscopes,  neutron  pages,  etc. I 


EQUIPMENT  AND/OR 
RADIOISOTOPES  USED 

MAXIMUM  K VP 
OR  AMOUNT 
IN  MILLICURIES 

WHERE  USED 

DURATION 
OF  USE 
(Weeks) 

TYPE  OF  USE 

9.  EXPERIENCE  WITH  RADIATION  DETECTION  INSTRUMENTATION 


MANUFACTURER  OF  INSTRUMENT 

USE  (Monitoring,  Surveying,  Measuring,  etc.) 

10.  R EMARKS  (State  additional  information  which  will  assist  Committee  in  evaluating  your  qualifications  to  use  radioisotopes  or  other  sources  of 
ionizing  radiation,  i.e.,  pertinent  publications,  patents,  speeches,  board  certifications,  etc.) 


12.  DATE 


11.  SIGNATURE  OF  USER 
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APPENDIX  C 


TYPE  OR  WRITE  FIRMLY  - NO  CARBON  NEEDED 


U.  S.  DEPARTMENT  OF  AGRICULTURE 

REPORT  OF  RECEIPT  OF  RADIOACTIVE  MATERIALS 

1.  AGENCY 

INSTRUCTIONS:  Immediately  upon  receipt  of  shipment  perform 
survey  and  check  contents  for  kind,  quantity  and  acceptability. 
Complete  form  and  return  original  promptly  to  Radiological 
Safety  Officer,  USDA,  Plant  Industry  Station,  Beltsville, 
Maryland  20705. 

2.  DIVISION,  BRANCH  AND  SECTION 

3.  ADDRESS  (Include  Zip  Code) 

SECTION  A - SHIPMENT 

1.  RADIOLOGICAL  SAFETY  COMM.  IDENTIFICATION 

2.  LICENSE  NUMBER 

3.  PURCHASE  ORDER  NUMBER 

4.  DATE  RECEIVED 

5,  ISOTOPE 

6.  QU  ANTIT  Y (me) 

7.  CHEMICAL  FORM 

8.  SPECIFIC  ACTIVITY 

SECTION  B - SURVEY 

1.  INSTRUMENT  USED 

2.  C ALIBRATION 

C PM  MR/HR  CPS 

3.  B AC  KG  ROUND 

4.  READING  FROM  PACKAGES  BEFORE  OPENING  ( Distance ) 

5.  READING  FROM  MATERIAL  AFTER  REMOVAL  FROM  PACKAGES 
(Distance  ) 

6.  READING  FROM  STORAGE  AREA  AFTER  ISOTOPE  IS  STORED 
(Distance) 

7.  READING  AT  NEAREST  ROUTINE  APPROACH  TO  STORAGE 
AREA  (Distance) 

8.  MAXIMUM  READING  DURING  TRANSFER  FROM  CONTAINER  TO  STORAGE 


9.  TIME  REQUIRED  FOR  TRANSFER 


RETAIN  YELLOW  COPY  FOR  FILES 


1 1.  TITLE 


12.  SIGNATURE 


13.  DATE 


OA  Form  2 

MAR  1972 


PREVIOUS  EDITION  OBSOLETE 


USDA-  ARS 
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APPENDIX  D 


UNITID  STATIS  ATOMIC  INERGY  COMMISSION 

RULES  and  REGULATIONS  • TITlt  lO  - ATOMIC  ENERGY 

STANDARDS  FOR  PROTECTION  AGAINST  RADIATION 


Oenrral  Pro  visions 

Sec. 

20.1  Purpose. 

20.2  Scope. 

20.3  Definitions 

20.4  Unite  of  radiation  dose. 

30.5  Units  of  radioactivity. 

20.6  Interpretations. 

20.7  Communications. 

Permissible  Doses,  Levels,  and 

Concentrations 

Exposure  of  Individuals  to  radiation 
in  restricted  areas. 

Determination  of  accumulated  dose. 
Exposure  of  Individuals  to  concentra- 
tions of  radioactive  material  in  re- 
stricted areas. 

Exposure  of  minora. 

Permissible  levels  of  radiation  In  un- 
restricted areas. 

Radioactivity  In  effluents  to  unre- 
stricted areas. 

Medical  diagnosis  and  therapy. 

Ordere  requiring  furnishing  of  blo- 
asaay  services. 

PRECAUTIONART  PROCEDURES 

8urveys. 

Personnel  monitoring. 

Caution  signs,  labels,  signals,  and 
controls. 

Same:  exceptions. 

Procedures  for  picking  up,  receiv- 
ing, and  opening  packages. 
Instruction  of  personnel. 

Storage  of  licensed  materials. 

Wastr  Disposal 

General  requirement. 

Method  for  obtaining  approval  of 
proposed  disposal  procedures. 
Disposal  by  releass  Into  sanitary  sew- 
erage systems. 

Disposal  by  burial  In  soil. 

Treatment  or  disposal  by  lnolnsra- 
tlon. 

Records.  Reposts,  and  Notification 

20.401  Records  of  surveys,  radiation  moni- 
toring. and  disposal. 

20402  Reports  of  tbeft  or  loss  of  licensed 
material. 

20.403  Notifications  of  Incidents. 

20  404  (Reserved] 

20  405  Reports  of  overexposure*  end  exces- 
sive levels  and  concentrations. 

20.406  | Reserved] 

20.407  Personnel  exposure  and  monitoring 

reports. 

20.408  Reports  of  personnel  exposure  on 

termination  of  employment  or 
work. 

20  409  Notifications  and  reports  to  Individ- 
uals. 

Exceptions  and  Additional  RrQUrxnxxNTS 

20  501  Applications  for  exemptions. 

20.502  Additional  requirements. 


20  101 

20  102 
20.103 


20.104 

20.105 

20  106 

20.107 
20  108 


20.201 

20.202 

20.203 

. 20.204 

20  205 

20.206 

201107 


20.301 

20.302 

20303 

20.304 

20.305 


Enforcement 
20.601  Violations. 

Appendix  A— [Reserved) 

Appendix  B — Concentrations  In  air  and 
water  above  natural  background. 
Appendix  O. 

Appendix  D — United  Statee  Atomlo  Energy 

Commission  Regulatory  Operations  Reg- 
ional Offices. 


General  Provisions 
§ 20.1  Purpose. 

(a)  The  regulations  in  this  part  estab- 
lish standards  for  protection  against, 
radiation  hazards  arising  out  of  activities] 
under  licenses  issued  by  the  Atomic 
Energy  Commission  and  are  issued  pur- 
suant to  the  Atomic  Energy  Act  of  1954 
v <68  Stat.  919). 

g (b)  The  use  of  radioactive  material  or] 
£ other  sources  of  radiation  not  licensed 
oc  by  the  Commission  is  not  subject  to  the 
^ regulations  in  this  part.  However,  it  is 
m the  purpose  of  the  regulations  in  this 
part  to  control  the  possession,  use,  and 
trahsfer  of  licensed  material  by  any  li- 
censee In  such  a manner  that  exposure 
to  such  material  and  to  radiation  from 
such  material,  when  added  to  exposures' 
to  unlicensed  radioactive  material  and 
to  other  unlicensed  sources  of  radiation 
in  the  possession  of  the  licensee,  and  to 
radiation  therefrom,  does  not  exceed  the! 
standards  of  radiation  protection  pre-l 
scribed  in  the  regulations  in  this  part. 

(c)  In  accordance  with  recommenda-  i 
tlons  of  the  Federal  Radiation  Council,  [ 
approved  by  the  President,  persons  en- 
gaged In  activities  under  licenses  issued 
by  the  Atomic  Energy  Commission  pur- 
suant to  the  Atomic  Energy  Act  of  1954, 
as  amended,  should.  In  addition  to  corn- 
ea plying  with  the  requirements  set  forth  In 
® this  part,  make  every  reasonable  effort  to 
cc  maintain  radiation  exposures,  and  re- 
“■  leases  of  radioactive  materials  in  efflu- 
£ enta  to  unrestricted  areas,  as  far  below 
the  limits  specified  In  this  part  as  prac- 
ticable. The  term  “as  far  below  the  limits 
specified  In  this  part  as  practicable" 
means  as  low  as  is  practicably  achieva- 
ble taking  into  account  the  state  of  tech- 
nology, and  the  economics  of  Improve- 
ments in  relation  to  benefits  to  the 
public  health  and  safety  and  in  relation 
to  the  utilization  of  atomic  energy  in  the 
public  Interest. 


§ 20.2  Scope. 

The  regulations  in  this  part  apply  to 
all  persons  who  receive,  possess,  use  or 
transfer  byproduct  material,  source  ma- 
terial, or  special  nuclear  material  under 
a general  or  specific  license  issued  by  the 
Commission  pursuant  to  the  regulations 
in  Part  30.  40,  or  70  of  this  chapter 
§ 20.3  Definitions. 

<a)  As  used  in  this  part : 

(X)  “Act"  means  the  Atomic  Energy 
Act  of  1954  (68  Stat.  919)  Including  any 
amendments  thereto: 

(2)  "Airborne  radioactive  material" 
means  any  radioactive  material  dispersed 
in  the  air  In  the  form  of  dusts,  fumes, 
mists,  vapors,  or  gases; 

(3)  "Byproduct  material"  means  any 
radioactive  material  (except  special  nu- 
clear material)  yielded  in  or  made  ra- 
dioactive by  exposure  to  the  radiation 
Incident  to  the  process  of  producing  or 
utilizing  special  nuclear  material; 

(4)  "Calendar  quarter"  means  not  less 
than  12  consecutive  weeks  nor  more  than 
14  consecutive  weeks.  The  first  calendar 

£ quarter  of  each  year  shall  begin  In  Jan- 
S uary  and  subsequent  calendar  quarters 
01  shall  be  such  that  no  day  Is  Included  in 
U more  than  one  calendar  quarter  or  omit- 
oj  ted  from  inclusion  within  a calendar 
” quarter.  No  licensee  shall  change  the 
method  observed  by  him  of  determining 
calendar  quarters  except  at  the  begin- 
ning of  a calendar  year. 

(5)  "Commission”  means  the  Atomic 
Energy  Commission  or  its  duly  author- 
ized representatives; 

-j  (6)  "Government  agency”  means  any 
™ executive  department,  commission,  inde- 
Spendent  establishment,  corporation, 
x wholly  or  partly  owned  by  the  United 
“■  States  of  America  which  Is  an  lnstru- 
8 mentality  of  the  United  States,  or  any 
board,  bureau,  division,  service,  office, 
officer,  authority,  administration,  or 
other  establishment  In  the  executive 
branch  of  the  Government; 
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PART  20  - STANDARDS  FOR  PROTECTION  AGAINST  RADIATION 


(7)  "Individual"  means  any  human  g 
being: 

(8>  "Licensed  material"  means  source 
material,  special  nuclear  material,  or  by- 
product material  received,  possessed, 
used,  or  transferred  under  a general  or 
specific  license  issued  by  the  Commission 
pursuant  to  the  regulations  in  this 
chapter; 

O)  "License"  means  a license  issued 
under  the  regulations  in  Part  30,  40,  or 
70  of  this  chapter.  “Licensee”  means 
the  holder  of  such  license; 

(10)  "Occupational  dose"  includes  ex- 
posure of  an  individual  to  radiation  <i) 
in  a restricted  area;  or  (ii)  in  the  course 
of  employment  in  which  the  individual's 
duties  involve  exposure  to  radiation; 

-»  provided,  that  “occupational  dose"  shall 
Sh  not  be  deemed  to  include  any  exposure 
2 of  an  individual  to  radiation  for  the  pur- 
pose  of  medical  diagnosis  or  medical 
therapy  of  such  individual. 

(11)  "Person"  means  (i)  any  individ- 
ual, corporation,  partnership,  firm,  asso- 
ciation, trust,  estate,  public  or  private 
institution,  group.  Government  agency 
other  than  the  Commission,  any  State, 
any  foreign  government  or  nation  or  any 
political  subdivision  of  any  such  gov- 
ernment or  nations,  or  other  entity;  and 
(ii)  any  legal  successor,  representative, 
agent,  or  agency  of  the  foregoing; 

(12)  "Radiation"  means  any  or  all  of 
the  following:  alpha  rays,  beta  rays, 
gamma  rays,  X-rays,  neutrons,  high- 
speed electrons,  high-speed  protons,  and 
other  atomic  particles;  but  not  sound 
or  radio  waves,  or  visible,  infrared,  or 
ultraviolet  light; 

(13)  "Radioactive  material"  includes 
any  such  material  whether  or  not  subject 
to  licensing  control  by  the  Commission; 

r— (14)  "Restricted  area”  means  any 
area  access  to  which  is  controlled  by  the 
™ licensee  for  purposes  of  protection  of 
£ (individuals  from  exposure  to  radiation 
2 and  radioactive  materials.  “Restricted 
a i area"  shall  not  Include  any  areas  used 
£|as  residential  quarters,  although  a sepa- 
tMlrate  room  or  rooms  in  a residential 
I building  may  be  set  apart  as  a restricted 
1 area: 

p— (15)  "Source  material"  means  (i) 

I uranium  or  thorium,  or  any  combina- 
o tion  thereof.  In  any  physical  or  chemical 
5;  form;  or  (11)  ores  which  contain  by 
a weight  one-twentieth  of  one  percent 
u.  (0.05%)  or  more  of  a.  uranium,  b.  tho- 
£ rium  or  c.  any  combination  thereof. 

| Source  material  does  not  include  special 
I nuclear  material. 

r—  (18)  “Special  nuclear  material”  means 
(1)  plutonium,  uranium  233,  uranium 
I enriched  in  the  Isotope  233  or  in  the  lso- 
2 tope  235,  and  any  other  material  which 
o the  Commission,  pursuant  to  the.  provi- 
^ slons  of  section  61  of  the  act,  determines 
“ to  be  special  nuclear  material,  but  does 
« not  include  source  material;  or  (ii)  any 
I material  artificially  enriched  by  any  of 
the  foregoing  but  does  not  include  source 
material: 


(17)  "Unrestricted  area"  means  any 
£ area  access  to  which  is  not  controlled  by 
- the  licensee  for  purposes  of  protection  of 
J individuals  from  exposure  to  radiation 
u-,  and  radioactive  materials,  and  any  area 
7 used  for  residential  quarters. 

— (b)  Definitions  of  certain  other  words 
and  phrases  as  used  In  this  part  are  set 
forth  in  other  sections,  including: 

(1)  "Airborne  radioactivity  area"  de- 
fined in  § 20.203; 

(2)  "Radiation  area"  and  "high  radi- 
ation area”  defined  in  5 20.202; 

(3)  “Personnel  monitoring  equipment” 
defined  in  § 20.202 ; 

(4)  "Survey”  defined  in  § 20.201; 

(5)  Units  of  measurement  of  dose  (rad, 
rem)  defined  in  § 20.4; 

(6)  Units  of  measurement  of  radio- 
activity defined  In  § 20.5. 


neutrons,  the  Incident  number  of  neu- 
trons per  square  centimeter  equivalent 
to  one  rem  may  be  estimated  from  the 
following  table: 

N*otbo*  Fuji  Doss  EQuIvintrrs 


§ 20.4  Units  of  radiation  dose. 

(a)  “Dose,”  as  used  in  this  part.  Is  the 
quantity  of  radiation  absorbed,  per  unit 
of  mass,  by  the  body  or  by  any  portion  of 
the  body.  When  the  regulations  In  this 
part  specify  a dose  during  a period  of 
time,  the  dose  means  the  total  quantity 
of  radiation  absorbed,  per  unit  of  mass, 
by  the  body  or  by  any  portion  of  the 
body  during  such  period  of  time.  Several 
different  units  of  dose  are  In  current  use. 
Definitions  of  units  as  used  in  this  part 
are  set  forth  in  paragraphs  (b)  and  (c) 
of  this  section. 

(b)  The  rad,  as  used  in  this  part,  Is  a 
measure  of  the  dose  of  any  ionizing  radi- 
ation to  body  tissues  in  terms  of  the 
energy  absorbed  per  unit  mass  of  the 

2 tissue.  One  rad  Is  the  dose  correspond- 
§ ing  to  the  absorption  of  100  ergs  per  gram 
k of  tissue.  (One  mlllirad  (mrad)  =0.001 
“•  rad.) 

£ (c)  The  rem,  as  used  in  this  part,  is 

a measure  of  the  dose  of  any  ionizing 
radiation  to  body  tissue  In  terms  of  its 
estimated  biological  effect  relative  to  a 
dose  of  one  roentgen  (r)  of  X-rays.  (One 
milllrem  (mrem)  =0.001  rem.)  The  rela- 
tion of  the  rem  to  other  dose  units  de- 
pends upon  the  biological  effect  under 
consideration  and  upon  the  conditions  of 
irradiation.  For  the  purpose  of  the  reg- 
ulations in  this  part,  any  of  the  follow- 
ing Is  considered  to  be  equivalent  tc  a 
dose  of  one  rem: 

(1)  A dose  of  1 r due  to  X—  or  gamma 
radiation; 

(2)  A dose  of  1 rad  due  to  X—,  gamma, 
or  beta  radiation; 

(3)  A dose  of  0.1  rad  due  to  neutrons 
or  high  energy  protons; 

(4)  A dose  of  0.05  rad  due  to  particles 
heavier  than  protons  and  with  sufficient 
energy  to  reach  the  lens  of  the  eye; 

If  It  is  more  convenient  to  measure  the 
neutron  flux,  or  equivalent,  than  to  de- 
termine the  neutron  dose  In  rads,  as 
provided  In  subparagraph  (3)  of  this 
paragraph,  one  rem  of  neutron  radiation 
may,  for  purposes  of  the  regulations  in 
this  part,  be  assumed  to  be  equivalent 
to  14  million  neutrons  per  square  centi- 
meter Incident  upon  the  body;  or.  If 
there  exists  sufficient  information  to  esti- 
mate with  reasonable  accuracy  the  ap- 
proximate distribution  In  energy  of  the 


Neutron  energy  (Mev) 

Number  of 
neutrons  per 
square  cen- 
timeter 
equivalent 
to  a dose  of  1 
rem  (nen- 
trons/cm3) 

Average 
flui  to 
deliver  100 
milllrem  In 
40  hours 
(neutrons/ 
cm*  per  sec.) 

720X10* 

0D2 

0.1  

80 

0.5 

18 

2.5 

29X10* 

20 

6.0 

18 

7.5 

10 

24X10* 

17 

10  to  30 

14X10® 

10 

(d)  For  determining  exposures  to  X or 
gamma  rays  up  to  3 Mev,  the  dose  limits 
specified  In  §§  20.101  to  20.104,  inclusive, 
may  be  assumed  to  be  equivalent  to  the 
"air  dose”.  For  the  purpose  of  this  part 
“air  dose”  means  that  the  dose  is  meas- 
ured by  a properly  calibrated  appropriate 
instrument  in  air  at  or  near  the  body  sur- 
_ face  in  the  region  of  highest  dosage  rate. 

§ 20.5  Units  of  radioactivity. 

(a)  Radioactivity  is  commonly,  and 
for  purposes  of  the  regulations  in  this 
part  shall  be,  measured  in  terms  of  dis- 

3 integrations  per  unit  time  or  in  curies. 
2 one  curie=3.7xl0“  disintegrations  per 
K second  (dps)  =2.2x10“  disintegrations 
per  minute  (dpm) . Commonly  used  sub- 
S multiples  of  the  curie  are  the  millicurie 
and  the  microcurie: 

(1)  One  millicurie  (mCi)  ‘=0.001  curie 
(Cl)  ‘=3.7xl07  dps. 

(2)  One  microcurie  (^Ci)  ‘=0.000001 
curie=3.7xl0‘  dps. 

(b)  For  purposes  of  the  regulations  in 
this  part,  it  may  be  assumed  that  the 
daughter  activity  concentrations  in  the 
following  table  are  equivalent  to  an  air 
concentration  of  10-‘  microcuries  of 
Radon  222  per  milliliter  of  air  in  equilib- 
rium with  the  daughters  RaA,  RaB,  RaC, 

S and  RaC': 


Maximum  time  between 
collection  and  measure- 
ment (hours)  • 

Alpha-emitting  daughter 
activity  collected  i**r  milli- 
liter of  air 

M icro- 
curies/cc 

Total  alpha 
disintegra- 
tions per 
minute  per 
cc. 

xxxx 

0.  16 
0.  10 
0. 028 
0. 0072 

1 Wherever  possible,  the  appropriate  unit 
should  be  written  out  as  “curie  (s),”  “mlltt* 
curle(s),"  or  •‘microcurie (s)  ,**  and  the  abbre- 
viations should  not  be  used. 

* The  duration  of  sample  collection  and  the  duration 
of  measurement  should  ne  sufficiently  short  compared 
to  the  time  between  collection  and  measurement,  as  not 
to  have  a statistically  significant  effect  upon  the  results. 
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(c)  [Delated  39  F*  23990] 


g 20.6  Interpretations- 
\ Except  as  specifically  authorized  by 
S the  Commission  In  writing,  no  lnterpreta- 
£ tlon  of  the  meaning  of  the  regulations  In 
s this  part  by  any  officer  or  employee  of 
•>-  the  Commission  other  than  a written  ln- 
3 terpretatlon  by  the  Oeneral  Counsel  will 

Lbe  recognized  to  be  binding  upon  the 
Commission. 


r 


n 


* 

i 


g 20.7  Coaunmnlcallons. 

Exoept  where  otherwise  specified  In 
this  part,  all  communications  and  re- 
ports concerning  the  regulation*  In  this 
part,  and  applications  filed  under  them, 
should  be  addressed  to  the  Director  of 
Regulation.  UR.  Atomic  Energy  Com- 
mission, Washington,  D.C.,  20545.  Com- 
munications, reports  and  applications 
may  be  delivered  In  person  at  the  Com- 
mission’s offloee  at  1717  H Street  NW., 
Washington,  D.C.;  at*7920  Norfolk  Ave- 
nue. Betheeda,  Ud.;  or  at  Oermantown, 
Md. 

„ raiiw  no—,  taw.  un 
Cummuwnn 

g 20.101  Exposure  of  individuals  to  ra- 
diation in  restricted  areas. 

(a)  Except  as  provided  in  paragraph 
(b>  of  this  section,  no  licensee  shall 
possess,  use,  or  transfer  licensed  mate- 
rial In  such  a manner  as  to  cause  any 
individual  in  a restricted  area  to  receive 
In  any  period  of  one  calendar  quarter 
from  radioactive  material  and  other 
sources  of  radiation  In  the  licensee’s  pos- 
session a dose  In  excess  of  ths  limits 
specified  in  the  following  table: 

Remi  per  calendar  quarter 

1.  Whale  body;  head  and  trunk;  sotlve 
blood-forming  argons;  lens  of 

eyes;  or  gonads 114 

3.  Bonds  snd  forearms;  feet  sad 

snkles UK 

S.  Skin  of  whole  body...... 7H 

<b)  A licensee  may  permit  an  Indi- 
vidual in  a restricted  area  to  receive  a 
dose  to  the  whole  body  greater  than  that 
permitted  under  paragraph  (a)  of  this 
section,  provided; 

(1)  During  any  calendar  quarter  the 
dose  to  the  whole  body  from  radioactive 
material  and  other  souroee  of  radiation 
in  the  licensee’s  possession  shall  not  ex- 
ceed 3 rems;  and 

(2)  The  dose  to  the  whole  body,  when 
added  to  the  accumulated  occupational 
dose  to  ths  whole  body,  shall  not  sxcssd 
p (N-18)  rems  where  "N"  equals  the  In- 


dividual's age  In  years  at  his  last  birth- 
day: and 

(3)  The  licensee  has  determined  the 
Individual’s  aooumulated  occupational 
dose  to  the  whole  body  on  Form  AEC-4, 
or  on  a clear  and  legible  record  contain- 
ing all  the  Information  required  In  that 
form:  and  has  otherwise  complied  with 
the  requirements  of  8 20.102.  As  used  In 
paragraph  (b) , "Dose  to  the  whole  body” 
shall  be  deemed  to  Include  any  dose  to 
the  whole  body,  gonads,  active  blood- 
forming  organs,  head  and  trunk,  or  lens 
of  eye. 

g 20.102  Determination  of  accumulated 
dose. 

(a)  Tills  section  contains  require- 
ments which  must  be  satisfied  by 
licensees  who  propose,  pursuant  to  para- 
graph (b>  of  9 20.101,  to  permit  Individ- 
uals is  a restricted  arts  to  rtoeive  ex- 
posure to  radiation  In  excess  of  the  limits 
specified  In  paragraph  (a)  of  8 20.101. 

(b)  Before  permitting  any  individual 
In  a restricted  area  to  receive  exposure 
to  rft4t»M°n  in  excess  of  the  limits  spec- 
ified in  paragraph  (a)  of  s 20.101,  each 
Uotnsc*  shall: 

(1)  Obtain  a certificate  on  Form 
AEC-4,  or  on  a clear  and  legible  record 
containing  all  the  information  required 
In  that  form,  signed  by  the  individual 
showing  each  period  of  time  after  the 
Individual  attained  the  age  of  18  In  which 
the  Individual  received  an  occupational 
dose  of  radiation ; and 

(2)  Calculate  on  Form  AEC-4  in  ac- 
cordance with  the  instructions  appear- 
ing therein,  or  on  a dear  and  legible 
record  containing  all  the  Information 
required  in  that  form,  the  previously  ao- 
oumulated occupational  dose  reoelved  by 
the  individual  and  the  additional  dose 
allowed  for  that  Individual  under 
120.101(b). 

(0)  (1)  In  the  preparation  of  Form 
AEO-4,  or  a dear  and  legible  reoord  con- 
taining all  the  Information  required  In 
that  form,  the  licensee  shall  make  a rea- 
sonable effort  to  obtain  reports  of  the 
Individual’s  previously  accumulated  oc- 
cupational dose.  For  eaoh  period  for 
which  the  lioensee  obtains  such  reports, 
the  licensee  shall  use  the  dose  shown  In 
the  report  In  preparing  the  form.  In 
any  case  where  a licensee  Is  unable  to 
obtain  reports  of  the  Individual's  occu- 
pational dose  for  a previous  complete 
calendar  quarter,  it  shall  be  assumed 
that  the  individual  has  received  the  oc- 
cupational doee  specified  in  whichever 
of  the  following  columns  apply: 


Column  1 

Column  2 

Assomsd 

Amawd 

Part  ot  body 

axpoaure 

exposure 

tn  rexru  far 

la  remr  tor 

oskDdsr 

cskndsr 

qua rten 
.prior  to 

quarters 
besrtnnln*  on 

Jsn.  1, 1961 

or  after 
Jan.  1, 1961 

Wbok  body,  Roods, 
aotlv*  blood  fcrmtm 
orttaa  batd  ad  trank, 
isnisfsr*. 

W4 

IX 

* Sanded  34  Fk  19346 
**  Saeaded  36  PI  1466 
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(2)  The  licensee  shall  retain  and  pre- 
serve records  used  In  preparing  Form 
AEC-4. 

If  calculation  of  the  Individual's  ac- 
cumulated occupational  dose  for  all 
periods  prior  to  January  1.  1981  yields 
a result  higher  than  the  applicable  ac- 
cumulated dose  value  for  the  Individual 
as  of  that  date,  as  specified  In  paragraph 
(b)  of  8 20.101,  the  excess  may  be  disre- 
garded. 

g 20.103  Exposure  of  individuals  to 
concentrations  of  radioactive  ma- 
terial in  restricted  areas. 

(a)  No  lioensee  shall  possess,  use  or 
transfer  licensed  material  in  such  a man- 
ner as  to  cause  any  individual  In  a 
restricted  area  to  be  exposed  to  airborne 
radioactive  material  possessed  by  the 
licensee  In  an  average  concentration  In 
excess  of  the  limits  specified  In  Appendix 
B,  Table  I,  of  this  part.  "Expose”  as 
used  In  this  section  means  that  the  In- 
dividual la  present  In  an  airborne  con- 
centration. No  allowance  shall  be  made 
for  the  use  of  protective  clothing  or 
equipment,  or  particle  size,  except  as 
authorized  by  the  Commission  pursuant 
to  paragraph  (c)  of  this  section. 

<b)  The  limits  given  in  Appendix  B. 
Table  I,  of  this  part  are  based  upon 
exposure  to  the  concentrations  specified 
for  forty  hours  in  any  period  of  seven 
consecutive  days.  In  any  such  period 
where  the  number  of  hours  of  exposure 
Is  less  than  forty,  the  limits  specified 
In  the  table  may  be  increased  propor- 
tionately. In  any  such  period  where 
the  number  of  hours  of  exposure  Is 
greater  than  forty,  the  limits  specified 
in  the  table  shall  be  decreased 
proportionately. 

<c)U>  Exoept  as  authorised  by  the 
Commission  pursuant  to  this  paragraph, 
no  allowance  shall  be  made  for  particle 
size  or  the  use  of  protective  clothing 
or  equipment  in  determining  whether  an 
individual  Is  exposed  to  an  airborne  con- 
centration in  excess  of  the  limits  speci- 
fied In  Appendix  B,  Table  1 

(2)  The  Commission  may  authorize  a 
lioensee  to  expose  an  individual  In  a re- 
stricted area  to  airborne  concentrations 
In  excess  of  the  limits  specified  in  Ap- 
pendix B,  Table  I.  upon  receipt  of  an 
application  demonstrating  that  the  con- 
centration is  composed  in  whole  or  In 
part  of  particles  of  such  sloe  that  such 
particles  are  not  respirable;  and  that 
the  Individual  will  not  Inhale  the  con- 
centrations in  excess  of  the  limits  estab- 
lished in  Appendix  B,  Table  I.  Each 
application  under  this  subparagraph 
shall  Include  an  analysis  of  particle  sizes 
in  the  concentrations;  and  a description 
of  the  methods  used  in  determining  the 
particle  sixes. 

(3)  The  Commission  may  authorize 
a licensee  to  expose  an  individual  in  a 
restricted  area  to  airborne  concentra- 
tion* in  excess  of  the  limits  specified  in 
Appendix  B,  Table  I.  upon  receipt  of 
an  application  demonstrating  that  the 
Individual  will  wear  appropriate  pro- 
tective equipment  and  that  the  individual 
will  not  inhale.  Ingest  or  absorb  quanti- 
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ties  of  radioactive  material  in  excess  of 
those  which  might  otherwise  be  permit- 
ted under  this  part  for  employees  in 
restricted  areas  during  a 40-hour  week. 
Each  application  under  this  subpara- 
graph shall  contain  the  following 
information: 

(i)  A description  of  the  protective 
equipment  to  be  employed,  including  the 
efficiency  of  the  equipment  for  the  ma- 
terial involved: 

(ii)  Procedures  for  the  fitting,  main- 
tenance and  cleaning  of  the  protective 
equipment:  and 

(iii)  Procedures  governing  the  use  of 
the  protective  equipment,  including  su- 
pervisory procedures  and  length  of  time 
the  equipment  will  be  used  by  the  indi- 
viduals in  each  work  week.  The  pro- 
posed periods  for  use  of  the  equipment 
by  any  individual  should  not  be  of  such 
duration  as  would  discourage  observance 
by  the  individual  of  the  proposed  pro- 
cedures: and 

(iv)  The  average  concentrations  pres- 
ent in  the  areas  occupied  by  employees. 
§ 20.104  Exposure  of  minors. 

(a)  No  licensee  shall  possess,  use  or 
transfer  licensed  material  in  such  a 
manner  as  to  cause  any  individual  within 
a restricted  area  who  is  under  18  years 
of  age,  to  receive  in  any  period  of  one 
calendar  quarter  from  radioactive  ma- 
terial and  other  sources  of  radiation  in 
the  licensee's  possession  a dose  in  excess 
of  10  percent  of  the  limits  specified  in 
the  table  in  paragraph  (a)  of  § 20.101. 

(b)  No  licensee  shall  possess,  use  or 
transfer  licensed  material  in  such  a 
manner  as  to  cause  any  individual 
within  a restricted  area,  who  is  under  18 
years  of  age  to  be  exposed  to  airborne 
radioactive  material  possessed  by  the 
licensee  in  an  average  concentration  in 
excess  of  the  limits  specified  in  Appendix 
"B,  Table  II  of  this  part.  For  purposes 
of  this  paragraph,  concentrations  may 
Be  averaged  over  periods  not  greater 
than  a week. 

(c)  The  provisions  of  paragraph  (c) 
of  § 20.103,  shall  apply  to  exposures  sub- 
ject to  paragraph  (b)  of  this  section. 

§ 20.105  Permissible  levels  of  radiation 
in  unrestricted  areas. 

(a)  There  may  be  included  in  any  ap- 
plication for  a license  or  for  amendment 
of  a license  proposed  limits  upon  levels 
of  radiation  in  unrestricted  areas  result- 
ing from  the  applicant’s  possession  or 
use  of  radioactive  material  and  other 
sources  of  radiation.  Such  applications 
should  include  information  as  to  antici- 
pated average  radiation  levels  and  an- 
ticipated occupancy  times  for  each 
unrestricted  area  involved.  The  Com- 
mission will  approve  the  proposed  limits 
if  the  applicant  demonstrates  that  the 
proposed  limits  are  not  likely  to  cause 
any  individual  to  receive  a dose  to  the 
whole  body  in  any  period  of  one  calendar 
year  in  excess  of  0 5 rem. 

(b)  Except  as  authorized  by  the  Com- 
mission pursuant  to  paragraph  (a)  of 
this  section,  no  licensee  shall  possess,  use 
or  transfer  licensed  material  in  such  a 
manner  as  to  create  in  any  unrestricted 


area  from  radioactive  material  and  other 
sources  of  radiation  in  his  possession : 

(1)  Radiation  levels  which,  if  an  indi- 
vidual were  continuously  present  in  the 
area,  could  result  in  his  receiving  a dose 
in  excess  of  two  millirems  in  any  one 
hour,  or 

(2)  Radiation  levels  which,  if  an  indi- 
vidual were  continuously  present  in  the 
area,  could  result  in  his  receiving  a dose 
in  excess  of  100  millirems  in  any  seven 
consecutive  days. 

§ 20.106  Radioactivity  in  effluent*  to 
unrestricted  areas. 

(a)  A licensee  shall  not  possess,  use, 
or  transfer  licensed  material  so  as  to  re- 
lease to  an  unrestricted  area  radioactive 
material  in  concentrations  which  exceed 
the  limits  specified  in  Appendix  "B”, 
Table  II  of  this  part,  except  as  authorized 
pursuant  to  § 20.302  or  paragraph  (b)  of 
this  section.  For  purposes  of  this  sec- 
tion concentrations  may  be  averaged  over 
a period  not  greater  than  one  year. 

(b)  An  application  for  a license  or 
amendment  may  include  proposed  limits 
higher  than  those  specified  in  para- 
graph (a)  of  this  section.  The  Commis- 
sion will  approve  the  proposed  limits 
if  the  applicant  demonstrates: 

(1)  That  the  applicant  has  made  a 
reasonable  effort  to  minimize  the  radio- 
activity contained  in  effluents  to  un- 
restricted areas ; and 

(2)  That  it  is  not  likely  that  radio- 
active materiardischarged  in  the  effluent 
would  result  in  the  exposure  of  an  indi- 
vidual to  concentrations  of  radioactive 
material  in  air  or  water  exceeding  the 
limits  specified  in  Appendix  "B”,  Table 
II  of  this  part. 

jr  (c)  An  application  for  higher  limits 
” pursuant  to  paragraph  (b)  of  this  sec- 
- tlon  shall  include  information  demon- 
ic strating  that  the  applicant  has  made  a 
£ reasonable  effort  to  minimize  the  radio- 
activity  discharged  in  effluents  to  unre- 
stricted areas,  and  shall  include,  as 
pertinent: 

(1)  Information  as  to  flow  rates,  total 
volume  of  effluent,  peak  concentration  of 
each  radionuclide  in  the  effluent,  and  con- 
centration of  each  radionuclide  in  the 
effluent  averaged  over  a period  of  one 
year  at  the  point  where  the  effluent  leaves 
a stack,  tube,  pipe,  or  similar  conduit: 

(2)  A description  of  the  properties  of 
the  effluents,  Including: 

(i)  chemical  composition; 

<ii>  physical  characteristics,  including 
suspended  solids  content  in  liquid  efflu- 
ents, and  nature  of  gas  or  aerosol  for  air 
effluents; 

(iii)  the  hydrogen  ion  concentrations 

(pH)  of  liquid  effluehts;  and 

(iv)  the  size  range  of  particulates  in 
effluents  released  into  air. 

(3)  A description  of  the  anticipated 
human  occupancy  in  the  unrestricted 
area  where  the  highest  concentration  of 
radioactive  material  from  the  effluent  is 
expected,  and,  in  the  case  of  a river  or 
stream,  a description  of  water  uses  down- 
stream from  the  point  of  release  of  the 
effluent. 


(4)  Information  as  to  the  highest  con- 
centration of  each  radionuclide  in  an 
unrestricted  area,  including  anticipated 
concentrations  averaged  over  a period  of 
one  year: 

(i)  In  air  at  any  point  of  human  oc- 
cupancy; or 

(ii)  In  water  at  points  of  use  down- 
stream from  the  point  of  release  of  the 
effluent. 

(5)  The  background  concentration  of 
radionuclides  in  the  receiving  river  or 
stream  prior  to  the  release  of  liquid 
effluent. 

(6)  A description  of  the  environmental 
monitoring  equipment,  including  sensi- 
tivity of  the  system,  and  procedures  and 
calculations  to  determine  concentrations 
of  radionuclides  in  the  unrestricted  area 
and  possible  reconcentrations  of  radio- 
nuclides. 

(7)  A description  of  the  waste  treat- 
ment facilities  and  procedures  used  to 
reduce  the  concentration  of  radionuclides 
in  effluents  prior  to  their  release. 

(d)  For  the  purposes  of  this  section 
the  concentration  limits  in  Appendix  “B”, 
Table  n of  this  part  shall  apply  at  the 
boundary  of  the  restricted  area.  The 
concentration  of  radioactive  material 
discharged  through  a stack,  pipe  or  sim- 
ilar conduit  may  be  determined  with 
respect  to  the  point  where  the  material 
leaves  the  conduit.  If  the  conduit  dis- 
charges within  the  restricted  area,  the 
concentration  at  the  boundary  may  be 
determined  by  applying  appropriate 
factors  for  dilution,  dispersion,  or  decay 
between  the  point  of  discharge  and  the 
boundary. 

(e)  In  addition  to  limiting  concen- 
trations in  effluent  streams,  the  Com- 
mission may  limit  quantities  of  radio- 
active materials  released  in  air  or  water 
during  a specified  period  of  time  if  it 
appears  that  the  daily  intake  of  radio- 
active material  from  air,  water,  or  food 
by  a suitable  sample  of  an  exposed  pop- 
ulation group,  averaged  over  a period 
not  exceeding  one  year,  would  otherwise 
exceed  the  daily  intake  resulting  from 
continuous  exposure  to  air  or  water  con- 
taining one-third  the  concentration  of 
radioactive  materials  specified  in  Ap- 
pendix “B”,  Table  II  of  this  part. 

(f)  The  provisions  of  this  section  do 
not  apply  to  disposal  of  radioactive  ma- 
terial into  sanitary  sewerage  systems, 
which  is  governed  by  § 20.303 


•v  § 20.107  Medical  diagnosis  and  therapy, 
g Nothing  in  the  regulations  in  this  part 
— shall  be  interpreted  as  limiting  the  in- 
£ tentional  exposure  of  patients  to  radia- 
m tion  for  the  purpose  of  medical  diagnosis 
'j  or  medical  therapy. 
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§ 20.108  Orders  requiring  furnishing  of 
bio-assay  services. 

Where  necessary  or  desirable  in  order 
to  aid  in  determining  the  extent  of  an 
individual's  exposure  to  concentrations 
of  radioactive  material,  the  Commission 
may  incorporate  appropriate  provisions 
in  any  license,  directing  the  licensee  to 
make  available  to  the  individual  appro- 
priate bio-assay  services  and  to  furnish 
a copy  of  the  reports  of  such  services  to 
the  Commission. 

Precautionary  Procedures 
§ 20.201  Surveys. 


a § 20.203  Caution  signs,  labels,  signals, 
and  controls. 

ci  (a)  General.  (1)  Except  as  otherwise 
authorized  by  the  Commission,  sym- 
bols prescribed  by  this  section  shall  use 
the  conventional  radiation  caution  colors 
(magenta  or  purple  on  yellow  back- 
ground). The  symbol  prescribed  by  this 
section  is  the  conventional  three-bladed 
design: 

Radiation  Symbol 

1.  Cross-hatched  area  la  to  be  magenta  or 
purple. 

2.  Background  is  to  be  yellow. 


(a)  As  used  in  the  regulations  in  this 
part,  "survey"  means  an  evaluation  of 
the  radiation  hazards  incident  to  the  pro- 
duction. use,  release,  disposal,  or  pres- 
ence of  radioactive  materials  or  other 
sources  of  radiation  under  a specific  set 
of  conditions.  When  appropriate,  such 
evaluation  includes  a physical  survey  of 
the  location  of  materials  and  equipment, 
and  measurements  of  levels  of  radiation 
or  concentrations  of  radioactive  material 
present. 

(b)  Each  licensee  shall  make  or  cause 
to  be  made  such  surveys  as  may  be  neces- 
sary for  him  to  comply  with  the  regula- 
tions In  this  part. 

§ 20.202  Personnel  monitoring. 

(a)  Each  licensee  shall  supply  appro- 
priate personnel  monitoring  equipment 
to.  and  shall  require  the  use  of  such 
equipment  by: 

(1)  Each  individual  who  enters  a re- 
stricted area  under  such  circumstances 
that  he  receives,  or  is  likely  to  receive, 
a dose  in  any  calendar  quarter  in  excess 
of  25  percent  of  the  applicable  value 
specified  in  paragraph  (a)  of  § 20.101. 

(2)  Each  individual  under  18  years  of 
age  who  enters  a restricted  area  under 
such  circumstances  that  he  receives,  or 
is  likely  to  receive,  a dose  in  any  calen- 
dar quarter  in  excess  of  5 percent  of 
the  applicable  value  specified  in  para- 
graph (a)  of  | 20.101. 

(3)  Each  individual  who  enters  a high 
radiation  area. 

(b)  As  used  in  this  part, 

( 1 ) "Personnel  monitoring  equipment" 
means  devices  designed  to  be  worn  or 
carried  by  an  individual  for  the  purpose 
of  measuring  the  dose  received  (e.  g.. 
film  badges,  pocket  chambers,  pocket 
dosimeters,  film  rings,  etc.) : 

(2)  "Radiation  area”  means  any  area, 
accessible  to  personnel,  in  which  there 
exists  radiation,  originating  in  whole  or 
in  part  within  licensed  material,  at  such 
levels  that  a major  portion  of  the  body 
could  receive  in  any  one  hour  a dose  in 
excess  of  5 millirem,  or  in  any  5 con- 
secutive days  a dose  in  excess  of  100 
millirems; 

(3)  “High  radiation  area”  means  any 
area,  accessible  to  personnel,  in  which 
there  exists  radiation  originating  in 
whole  or  in  part  within  licensed  mate- 
rial at  such  levels  that  a major  portion 
of  the  body  could  receive  in  any  one  hour 
a dose  in  excess  of  100  millirem. 


'Bo 


(2)  In  addition  to  the  contents  of  signs 
and  labels  prescribed  in  this  section,  li- 
censees may  provide  on  or  near  such 
signs  and  labels  any  additional  informa- 
tion which  may  be  appropriate  in  aiding 
individuals  to  minimize  exposure  to  radi- 
ation or  to  radioactive  material. 

(b)  Radiation  areas.  Each  radiation 
area  shall  be#Conspicuously  posted  with 
a sign  or  signs  bearing  the  radiation  cau- 
tion symbol  and  the  words: 


caution  1 

RADIATION  AREA 

(c)  High  radiation  areas.  (1)  Each 
high  radiation  area  shall  be  conspicu- 
ously posted  with  a sign  or  signs  bearing 
the  radiation  caution  symbol  and  the 
words: 

CAUTION  ' 

HIGH  RADIATION  AREA 


(2)  Each  entrance  or  access  point  to 
a high  radiation  area  shall  be : 

(i)  Equipped  with  a control  device 
which  shall  cause  the  level  of  radiation 

,,  to  be  reduced  belpw  that  at  which  an 
2 individual  might  receive  a dose  of  100 
■«  millirems  in  1 hour  upon  entry  into  the 
« area;  or 

(ii)  Equipped  with  a control  device 
S which  shall  energize  a conspicuous  vis- 
ible or  audible  alarm  signal  in  such  a 
manner  that  the  individual  entering  the 
high  radiation  area  and  the  licensee  or 
a supervisor  of  the  activity  are  made 
aware  of  the  entry : or 


1 Or  “Danger  ” 


(iii)  Maintained  locked  except  during 
periods  when  access  to  the  area  is  re- 
quired, with  positive  control  over  each 
individual  entry. 

(3)  The  controls  required  by  subpara- 
graph (2)  of  this  paragraph  shall  be 
established  in  such  a way  that  no  indi- 
vidual will  be  prevented  from  leaving  a 
high  radiation  area. 

(4)  In  the  case  of  a high  radiation 
area  established  for  a period  of  30  days 
or  less,  direct  surveillance  to  prevent  un- 
authorized entry  may  be  substituted  for 
the  controls  required  by  subparagraph 
(2)  of  this  paragraph. 

(5)  Any  licensee,  or  applicant  for  a 
license,  may  apply  to  the  Commission 
for  approval  of  methods  not  included  in 
subparagraphs  (2)  and  (4)  of  this  para- 
graph for  controlling  access  to  high  radi- 
ation areas.  The  Commission  will 
approve  the  proposed  alternatives  if  the 
licensee  or  applicant  demonstrates  that 
the  alternative  methods  of  control  will 
prevent  unauthorized  entry  into  a high 
radiation  area,  and  that  the  requirement 
of  subparagraph  <3)  of  this  paragraph  is 
met. 


(d)  Airborne  radioactivity  areas.  (1) 
As  used  in  the  regulations  in  this  part, 
"airborne  radioactivity  area”  means  (i) 
any  room,  enclosure,  or  operating  area 
in  which  airborne  radioactive  materials, 
composed  wholly  or  partly  of  licensed 
material,  exist  in  concentrations  in  ex- 
cess of  the  amounts  specified  in  Appen- 
dix B,  Table  I,  Column  1 of  this  part;  or 
(ii)  any  room,  enclosure,  or  operating 
area  in  which  airborne  radioactive  mate- 
rial composed  wholly  or  partly  of  licensed 
material  exists  in  concentrations  which, 
averaged  over  the  number  of  hours  in 
any  week  during  which  individuals  are 
in  the  area,  exceed  25  percent  of  the 
amounts  specified  in  Appendix  B,  Table  I. 
Column  1 of  this  part. 

(2)  Each  airborne  radioactivity  area 
shall  be  conspicuously  posted  with  a sign 
or  signs  bearing  the  radiation  caution 
symbol  and  the  words: 
caution  ■ 

AIRBORNE  RADIOACTIVITY  AREA 

(e)  Additional  requirements.  (1)  Each 
area  or  room  in  which  licensed  material 
is  used  or  stored  and  which  contains  any 
radioactive  material  (other  than  natural 
uranium  or  thorium)  in  an  amount  ex- 
ceeding 10  times  the  quantity  of  such 
material  specified  in  Appendix  C of  this 
part  shall  be  conspicuously  posted  with 
a sign  or  signs  bearing  the  radiation 
caution  symbol  and  the  words: 

CAUTION  1 

RADIOACTIVE  MATERIAIi(S) 

(2)  Each  area  or  room  in  which  nat- 
ural uranium  or  thorium  is  used  or 
stored  in  an  amount  exceeding  one- 
hundred  times  the  quantity  specified  in 
Appendix  C of  this  part  shall  be  con- 
spicuously posted  with  a sign  or  signs 
bearing  the  radiation  caution  symbol 
and  the  words: 

May  8,  1970 
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PART  20— STANDARDS  FOR  PROTECTION  AGAINST  RADIATION 


CAUTION  ■ 

RADIOACTIVE  MATER LAL(8) 

(f)  Container*.  (1)  Except  as  pro- 
vided In  subparagraph  (3)  of  this  para- 
graph. each  container  of  licensed  mate- 
rial shall  bear  a durable,  clearly  visible 
label  Identifying  the  radioactive  con- 
tents. 

(2)  A label  required  pursuant  to  sub- 
paragraph (1)  of  this  paragraph  shall 
bear  the  radiation  caution  symbol  and 
the  words  “CAUTION,  RADIOACTIVE 
MATERIAL"  or  "DANGER,  RADIOAC- 
TIVE MATERIAL".  It  shall  also  provide 
sufficient  information 1 to  permit  In- 
dividuals handling  or  using  the  con- 
tainers, or  working  in  the  vicinity  there- 
of. to  take  precautions  to  avoid  or  mini- 
mize exposures. 

(3)  Notwithstanding  the  provisions  of 
subparagraph  (I)  of  this  paragraph, 
labeling  is  not  required: 

(1)  For  containers  that  do  not  con- 
tain licensed  materials  in  quantities 
greater  than  the  applicable  quantities 
listed  in  Appendix  C of  this  part. 

(ii)  For  containers  containing  only 
natural  uranium  or  thorium  In  quantities 
no  greater  than  10  times  the  applicable 
quantities  listed  in  Appendix  C of  this 
part. 

(til)  For  containers  that  d6  not  con- 
tain licensed  materials  In  concentrations 
greater  than  the  applicable  concentra- 
tions listed  In  Column  2,  Table  I,  Ap- 
pendix B of  this  part. 

(lv)  For  containers  when  they  are  at- 
tended by  an  individual  who  takes  the 
v precautions  necessary  to  prevent  the 
g exposure  of  any  individual  to  radiation  or 
- radioactive  materials  in  excess  of  the 
a limits  established  by  the  regulations  in 
* this  part. 

n (v)  For  containers  when  they  are  In 
transport  and  packaged  and  labeled  in 
accordance  with  regulations  of  the  » 
Department  of  Transportation  . 

(vi)  For  containers  which  are  acces- 
sible * only  to  individuals  authorized  to 
handle  or  use  them,  or  to  work  in  the 
vicinity  thereof,  provided  that  the  con- 
tents are  identified  to  such  Individuals 
by  a readily  available  written  record. 

(vii)  For  manufacturing  or  process 
equipment,  such  as  nuclear  reactors,  re- 
actor components,  piping,  and  tanks. 


■ As  appropriate,  the  Information  will  in- 
clude radiation  levels,  kinds  of  material.  e«- 
tlmate  of  activity,  date  for  which  activity  is 
estimated,  mass  enrichment,  etc. 

3 For  example,  containers  In  locations  such 
as  water-filled  canals,  storage  vaults,  or  hot 
cells. 

* Amended  34  rs  19544 


| § 20.204  Same:  exceptions. 

Notwithstanding  the  provisions  of 
j $ 20  203. 

o (a)  A room  or  area  is  not  required  to 
~ be  posted  with  a caution  sign  because  of 
u.  the  presence  of  a sealed  source  provided 
g the  radiation  level  twelve  inches  from 
the  surface  of  the  source  container  or 
housing  does  not  exceed  five  millirem 
per  hour. 

(b)  Rooms  or  other  areas  in  hospitals 
are  not  required  to  be  posted  with  cau- 
tion signs,  and  control  of  entrance  or 

n access  thereto  pursuant  to  5 20.203(c)  is 
g not  required,  because  of  the  presence  of 
inpatients  containing  byproduct  material 
<r  provided  that  there  are  personnel  in  at- 
JJj  tendance  who  will  take  the  precautions 
n necessary  to  prevent  the  exposure  of  any 
individual  to  radiation  or  radioactive 
material  in  excess  of  the  limits  estab- 
lished in  the  regulations  in  this  part. 

(c)  Caution  signs  are  not  required  to 
be  posted  at  areas  or  rooms  containing 
radioactive  materials  for  periods  of  less 

2 than  eight  hours  provided  that  (1)  the 
g materials  are  constantly  attended  during 
-such  periods  by  an  individual  who  shall 
£ take  the  precautions  necessary  to  pre- 
£ vent  the  exposure  of  any  individual  to 
N radiation  or  radioactive  materials  in  ex- 
cess of  the  limits  established  in  the  regu- 
lations in  this  part  and:  (2)  such  area  or 
room  is  subject  to  the  licensee  s control. 


(d)  A room  or  other  area  is  not  re- 
quired to  be  posted  with  a caution  sign, 
n and  control  is  not  required  for  each  en- 
g trance  or  access  point  to  a room  or  other 
area  wmen  is  a nigh  radiation  area  soi&y 
u.  because  of  the  presence  of  radioactive 


g materials  prepared  for  transport  and 
packaged  and  labeled  In  accordance  with 
regulations  of  the  Department  of 
Transportation. 


§ 20.205  Procedures  for  picking  up,  re- 
ceiving, and  opening  packages. 


(a) (1)  Each  licensee  who  expects  to 
receive  a package  containing  quantities 
of  radioactive  material  in  excess  of  the 
Type  A quantities  specified  in  paragraph 

(b)  of  this  section  shall: 

(1)  If  the  package  is  to  be  delivered 
to  the  licensee’s  facility  by  the  carrier, 

ts  make  arrangements  to  receive  the  pack- 
S age  when  it  is  offered  for  delivery  by  the 
5 carrier:  or 

K (ii)  If  the  package  is  to  be  picked  up 
u,  by  the  licensee  at  the  carrier’s  terminal, 
oi  make  arrangements  to  receive  nottfica- 
tlon  from  the  carrier  of  the  arrival  of  the 
package,  at  the  time  of  arrival. 

(2)  Each  licensee  who  picks  up  a 
package  of  radioactive  material  from  a 
carrier’s  terminal  shall  pick  up  the  pack- 
age expeditiously  upon  receipt  of-  notifi- 
cation from  the  carrier  of  its  arrival. 

(b) (1)  Each  licensee,  upon  receipt  of 
a package  of  radioactive  material,  shall 
monitor  the  external  surfaces  of  the 
package  for  radioactive  contamination 
caused  by  leakage  of  the  radioactive  con- 
tents, except: 


(1)  Packages  containing  no  more  than 
the  exempt  quantity  specified  In  the 
table  in  this  paragraph; 

(11)  Packages  containing  no  more 
than  10  millicuries  of  radioactive  mate- 
rial consisting  solely  of  tritium,  carbon- 
14,  sulfur-35,  or  iodine- 125; 

(ill)  Packages  containing  only  radio- 
active material  as  gases  or  in  special 
form; 

(lv)  Packages  containing  only  radio- 
active material  in  other  than  liquid  form 
(including  Mo-99/Tc-99m  generators) 
and  not  exceeding  the  Type  A quantity 
limit  specified  in  the  table  in  this  para- 
graph; and 

(v>  Packages  containing  only  radio- 
nuclides with  half-lives  of  less  than  30 
days  and  a total  quantity  of  no  more 
than  100  millicuries. 

The  monitoring  shall  be  performed  as 
soon  as  practicable  after  receipt,  but  no 
later  than  three  hours  after  the  pack- 
age is  received  at  the  licensee  s facility 
if  received  during  the  licensee’s  normal 
working  hours,  or  eighteen  hours  if  re- 
ceived after  normal  working  hours. 

(2)  If  removable  radioactive  contami- 
nation in  excess  of  0.01  microcuries 
(22,000  disintegrations  per  minute)  per 
100  square  centimeters  of  package  sur- 
face Is  found  on  the  external  surfaces  of 
the  package,  the  licensee  shall  lmmedi- 

£ ately  notify1  the  final  delivering  carrier 
-1  and,  by  telephone  and  telegraph,  the  ap- 
« proprlate  Atomic  Energy  Commission 
Regulatory  Operations  Regional  Office 
m shown  in  Appendix  D. 

Table  of  Exempt  and  Ttpe  A Quantities 


“anO|iui  i B*  vi 

Exempt 
(la  miliicurie/) 

Type  A 
(in  curies) 

I 

.01 

0. 001 

11 

0. 1 

0.  050 

Ill 

1 

3 

IV 

1 

20 

1 

20 

VI 

1 

1000 

VII 

28,000 

1000 

Special  Form_ 

1 

20 

i The  definitions  of  “transport  group"  and  "special 
form"  arc  specified  In  ( 71.4  of  ifiis  cbapier. 

(c)  (1)  Each  licensee,  upon  receipt  of  a 
package  containing  quantities  of  radio- 
active material  in  excess  of  the  Type  A 
quantities  specified  in  paragraph  <b)  of 
this  section,  other  than  those  transported 
by  exclusive  use  vehicle,  shall  monitor 
the  radiation  levels  external  to  the  pack- 
age. The  package  shall  be  monitored  as 
soon  as  practicable  after  receipt,  but  no 
later  than  three  hours  after  the  package 
is  received  at  the  licensee’s  facility  if 
received  during  the  licensee’s  normal 
working  hours,  or  18  hours  if  received 
after  normal  working  hours. 

(2)  If  radiation  levels  are  found  on  the 
external  surface  of  the  package  in  excess 
of  200  millirem  per  hour,  or  at  three  feet, 
from  the  external  surface  of  the  package 
in  excess  of  10  millirem  per  hour,  the 
licensee  shall  immediately  notify,1  by 


'The  reporting  requirements  In  (20 205 
have  been  approved  by  GAO  under  number 
B-180  225  (R  0054). 
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PART  20  — STANDARDS  FOR  PROTECTION  AGAINST  RADIATION 


I telephone  and  telegTaph,  the  final  de- 
livering carder  and  the  appropriate 
Atomic  Energy  Commission  Regulatory 
Operations  Regional  Office  shown  In 
Appendix  D. 

(d)  Each  licensee  shall  establish  and 
maintain  procedures  for  safely  opening 
packages  In  which  licensed  material  Is 
received,  and  shall  assure  that  such  pro- 

Lcedures  are  followed  and  that  due  con- 
sideration Is  given  to  special  Instructions 
for  the  type  of  package  being  opened. 


f— 

. § 20.206  Instruction  of  personnel. 

$ Instructions  required  for  Individuals 
c working  In  or  frequenting  any  portion  of 
'*•  a restricted  area  are  specified  In  § 19.12 
° of  this  chapter. 

L 


r~ 

2 § 20.207  Storage  of  licensed  materials. 
2 Licensed  materials  stored  In  an  unie- 
~ strlcted  area  shall  be  sectired  against  un- 
■-  authorized  removal  from  the  place  of 
" storage. 

L 


Waste  Disposal 
§ 20.301  Cencral  requirement. 

No  licensee  shall  dispose  of  licensed 
material  except: 

(a)  By  transfer  to  an  authorized  re- 
cipient as  provided  in  the  regulations  in 
Part  30.  40.  or  70  of  this  chapter,  which- 
ever may  be  applicable;  or 

(b)  As  authorized  pursuant  to 
5 20.302;  or 

(c)  As  provided  In  J 20.303  or 
5 20.304,  applicable  respectively  to  the 
disposal  of  licensed  material  by  release 
Into  sanitary  sewerage  systems  or  burial 
In  soil,  or  In  § 20.106  ( Radioactivity  In 
Effluents  to  Unrestricted  Areas). 

§ 20.302  Method  for  obtaining  approval 
of  proposed  disposal  procedures. 

* (a)  Any  licensee  or  applicant  for  a 
license  may  apply  to  the  Commission  for 
2 approval  of  proposed  procedures  to  dis- 
g pose  of  licensed  material  In  a manner  not 
v otherwise  authorized  In  the  regulations 
J In  this  chapter.  Each  application  should 
m Include  a description  of  the  licensed  ma- 
N terlal  and  any  other  radioactive  material 
Involved,  Including  the  quantities  and 
kinds  of  such  material  and  the  levels  of 
radioactivity  Involved,  and  the  proposed 
manner  and  conditions  of  disposal.  The 
application  should  also  Include  an  anal- 
ysis and  evaluation  of  pertinent  Informa- 
tion as  to  the  nature  of  the  environment. 
Including  topographical,  geological,  me- 
teorological, and  hydrological  character- 
istics; usage  of  ground  and  surface 
waters  In  the  general  area;  the  nature 
and  location  of  other  potentially  affected 

fvhCllii'Co,  wuu  piw CUUlb'O  vu  be  UUOC1  »cu 

to  minimize  the  risk  of  unexpected  or 
_ hazardous  exposures. 
r~  * (b)  The  Commission  will  not  approve 
K any  application  for  a license  to  receive 
a licensed  material  from  other  persons  for 
disposal  on  land  not  owned  by  the 
S Federal  government  or  by  a State 
government. 


I (c)  The  Commission  will  not  approve 
n any  application  for  a license  for  disposal 
n of  licensed  material  at  sea  unless  the 
” applicant  shows  that  sea  disposal  offers 
£ less  harm  to  man  or  the  environment 
u>  than  other  practical  alternative  methods 
of  disposal. 


(1)  The  quantity  which.  If  diluted  by 
the  average  dally  quantity  of  sewage  re- 
leased Into  the  sewer  by  the  licensee, 
win  result  In  an  average  concentration 
equal  to  the  limits  specified  In  Appendix 
B.  Table  I,  Column  2 of  this  part;  or 

(2)  Ten  times  the  quantity  of  such 
material  specified  In  Appendix  C of  this 
part;  and 

(c)  The  quantity  of  any  licensed  or 
other  radioactive  material  released  In 
any  one  month.  If  diluted  by  the  average 
monthly  quantity  of  water  released  by 
the  licensee,  will  not  result  In  an  average 
concentration  exceeding  the  limits  spec- 
ified In  Appendix  B.  Table  I.  Column  2 
of  this  part;  and 

<d)  The  gross  quantity  of  licensed  and 
other  radioactive  material  released  Into 
the  sewerage  system  by  the  licensee  does 
„ not  exceed  one  curie  per  year, 
g Excreta  from  Individuals  undergoing 
" medical  diagnosis  or  therapy  with  radio- 
active  material  shall  be  exempt  from 
S any  limitations  contained  In  this 
section. 

§ 20.304  Disposal  by  burial  in  soil. 

No  licensee  shall  dispose  of  licensed 
material  by  burial  in  soil  unless: 

(a)  The  total  quantity  of  licensed  and 
other  radioactive  materials  buried  at  any 
one  location  and  time  does  not  exceed,  at 
the  time  of  burial,  1,000  times  the  amount 
specified  In  Appendix  C of  this  part;  and 

(b)  Buried  Is  at  a minimum  depth  of 
four  feet;  and 

(c)  Successive  burials  are  separated  hv 
distances  of  at  least  six  feet  and  not  more 
than  12  burials  are  made  In  any  year. 

§ 20.305  Treatment  or  disposal  by  incin- 
eration. 

No  licensee  shall  treat  or  dispose  of 
licensed  material  by  incineration  except 
as  specifically  approved  by  the  Commis- 
sion pursuant  to  §5  20.106(b)  and  20.302. 


§ 20.303  Disposal  by  release  into  sani- 
tary sewerage  systems. 

■*  No  licensee  shall  discharge  licensed 
g material  Into  a sanitary  sewerage  system 
° unless; 

“I  (a)  It  Is  readily  soluble  or  dispersible 
o'  In  water;  and 

” <b>  The  quantity  of  any  licensed  or 

other  radioactive  material  released  Into 
the  system  by  the  licensee  In  any  one 
day  does  not  exceed  the  larger  of  sub- 
paragraphs  (1)  or  (2)  of  this  paragraph: 


•Redesignated  36  F3  23138 
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RECORDS,  REPORTS,  AND  NOTIFICATION 

§ 20.401  Records  of  surveys,  radiation 
monitoring,  and  disposal. 

(a)  Each  licensee  shall  maintain  rec- 
i ords  showing  the  radiation  exposures  of 
5,  all  individuals  for  whom  personnel  mon- 
°j  itoring  is  required  under  § 20.202  of  the 
oc  regulations  in  this  part.  Such  records 

shall  be  kept  on  Form  AEC-5,  in  accord- 
R ance  with  the  instructions  contained  in 
that  form  or  on  clear  and  legible  rec- 
ords containing  all  the  information  re- 
quired by  Form  AEC-5.  The  doses  en- 
tered on  the  forms  or  records  shall  be  for 
periods  of  time  not  exceeding  one  calen- 
dar quarter. 

(b)  Each  licensee  shall  maintain  rec- 
ords In  the  same  units  used  In  this  part, 
showing  the  results  of  surveys  required 
by  § 20.201(b),  monitoring  required  by 
§§  20.205(b)  and  20.205(c),  and  disposals 
made  under  § § 20.302,  20.303,  and  20.304. 


(4)  Radiation  exposures  to  individ- 
uals, circumstances  under  which  the  ex- 
posures occurred,  and  the  extent  of  pos- 
sible hazard  to  persons  In  unrestricted 
areas; 

(5)  Actions  which  have  been  taken,  or 
will  be  taken,  to  recover  the  material; 
and 

(6)  Procedures  or  measures  which 
have  been  or  will  be  adopted  to  prevent 
a recurrence  of  the  loss  or  theft  of  li- 
censed material. 

(c)  Subsequent  to  filing  the  written 
report  the  licensee  shall  also  report  any 
substantive  additional  information  on 
the  loss  or  theft  which  becomes  available 
to  the  licensee,  within  30  days  after  he 
learns  of  such  information. 

(d)  Any  report  filed  with  tire  Com- 
mission pursuant  to  this  section  shall  be 
60  prepared  that  names  of  individuals 
Who  may  have  received  exposure  to 
radiation  are  stated  in  a separate  part 
of  the  report. 


N (c)  Tiny  report  filed  with  the  Com- 
Jj  mission  pursuant  to  this  section  shall  be 
“j  prepared  so  that  names  of  Individuals 
[J  who  have  received  exposure  to  radiation 
will  be  stated  in  a separate  part  of  the 
‘'-report. 

t 


§ 20.403  Notification!!  of  incidents. 

(a)  Immediate  notification.  Each  li- 
censee shall  immediately  notify  the  Di- 
rector of  the  appropriate  Atomic  Energy 
Commission 


(c)  Records  of  individual  exposure  to 
radiation  and  to  radioactive  material 
which  must  be  maintained  pursuant  to 
° the  provisions  of  paragraph  (a)  of  this 
5 section  and  records  of  bio-assays,  lnclud- 
- ing  results  of  whole  body  counting  exam- 
J inations,  made  pursuant  to  § 20.108  shall 
in  be.  preserved  indefinitely  or  until  the 
n Commission  authorizes  their  disposal. 
Records  which  must  be  maintained  pur- 
suant to  this  part  may  be  maintained  in 
the  form  of  microfilms. 

§ 20.-102  Report*  of  theft  or  lo*s  of 
licensed  material. 

(a)  Each  licensee  shall  report  by  tele- 

phone and  telegraph  to  the  Director  of 
the  appropriate  Atomic  Energy  Com- 
mission Regulatory  Operations  Regional 
Office*  listed 

In  Appendix  D,  immediately  after  its  oc- 
currence becomes  known  to  the  licensee, 
any  loss  or  theft  of  licensed  material  in 
such  quantities  and  under  such  circum-' 
stances  that  it  appears  to  the  licensee 

, that  a substantial  hazard  may  result  to 
1 persons  in  unrestricted  areas. 

(b)  Each  licensee  who  is  required  to 
Q|make  a telephonic  and  telegraphic  re- 
export pursuant  to  paragraph  (a)  of  this 
f-]  section  shad,  within  30  days  after  he 
£ learns  of  the  loss  or  theft,  make  a report 
„ in  writing  to  the 

” Director  of  Regulatory  Operations,* 

U.S.  Atomic  Energy  Com- 
mission, Washington,  D.C.  20545,  with  a 
copy  to  the  Director  of  the  appropriate 
l Atomic  Energy  Commission 
Regulatory  Operations!  Regional  Office* 
listed  in  Appendix  D, 
setting  forth  the  following  information: 

(1)  A description  of  the  licensed 
material  involved,  including  kind,  quan- 

! tity,  chemical,  and  physical  form; 

(2)  A description  of  the  clrcum- 
| stances  under  which  the  loss  Of  theft 

occurred; 

| (3)  A statement  of  disposition  or 

probable  disposition  of  the  licensed 
material  involved; 


Regulatory  Operations  Regional  Office* 
shown  in  Appendix  D by  telephone  and 
telegraph  of  any  incident  involving  by- 
product, source  or  special  nuclear  mate- 
rial possessed  by  him  and  which  may 
have  caused  or  threatens  to  cause: 

(1)  Exposure  of  the  whole  body  of  any 
Individual  to  25  rems  or  more  of  radia- 
tion; exposure  of  the  skin  of  the  whole 
body  of  any  individual  of  150  rems  or 
more  of  radiation;  or  exposure  of  the 
feet,  ankles,  hands  or  forearms  of  any 
individual  to  375  rems  or  more  of  radia- 
tion ; or 

(2)  The  release  of  radioactive  mate- 
rial in  concentrations  which,  if  averaged 
over  a period  of  24  hours,  would  exceed 
5,000  times  the  limits  specified  for  such 
materials  in  Appendix  B,  Table  II:  or 

(3)  A loss  of  one  working  week  or 
more  of  the  operation  of  any  facilities 
affected;  or 

(4)  Damage  to  property  in  excess  of 
$100,000. 

(b)  Twenty-four  hour  notification. 
Each  licensee  shall  within  24  hours 
notify  the  Director  of  the  appropriate 
Atomic  Energy  Commission 
Regulatory  Operations  Regional  Office* 
listed  in  Appendix  D 
by  telephone  and  telegraph  of  any  inci- 
dent involving  licensed  material  pos- 
sessed by  him  and  which  may  have 
caused  or  threatens  to  cause: 

(1)  Exposure  of  the  whole  body  of  any 
individual  to  5 rems  or  more  of  radia- 
tion; exposure  of  the  skin  of  the  whole 
body  of  any  individual  to  30  rems  or 
more  of  radiation;  or  exposure  of  the 
feet,  ankles,  hands,  or  forearms  to  75 
rems  or  more  of  radiation;  or 

(2)  The  release  of  radioactive  mate- 
rial In  concentrations  which,  If  aver- 
aged over  a period  of  24  hours,  would 
exceed  500  times  the  limits  specified  for 
such  materials  In  Appendix  B.  Table  n; 
or 

(3)  A loss  of  one  day  or  more  of  the 
operation  of  any  facilities  affected;  or 

(4)  Damage  to  property  in  excess  of 

»1,000. 


P § 20.405  Repcrlo  of  overexpoaures  and* 
excessive  levels  and  concentrations. 

(a)  In  addition  to  any  notification 
required  by  § 20.403,  each  licensee  shall 
make  a report  in  writing  within  30  days 
to  the 

Director  of  Regulatory  Operations, * tT.S. 
Atomic  Energy  Commission,  Washington. 
^ D.C.,  20545  with 

oj  a copy  to  the  Director  of  the  appropriate 
in  Atomic  Energy  Commission 

Regulatory  Operations  Regional  Office* 
^ listed  in  Appendix  D, 

w|  of  (1)  each  exposure  of  an  individual  to 

1 radiation  or  concentrations  of  radioac- 
tive material  in  excess  of  any  applicable 
limit  in  this  part  or  In  the  licensee’s 
license;  (2)  any  Incident  for  which  noti- 
fication Is  required  by  § 20.403;  and  (3) 
levels  of  radiation  or  concentrations  of 
radioactive  material  (not  involving  ex- 
cessive exposure  of  any  individual)  in 
an  unrestricted  area  in  excess  of  ten 
times  any  applicable  limit  set  forth  in 
this  part  or  in  the  licensee’s  license. 

Each  report  required  under 
this  paragraph  shall  describe-  the  extent 
of  exposure  of  persons  to  radiation  or  to 
J radioactive  material,  including  estimates 
° of  each  Individual's  exposure  as  required 

2 by  paragraph  (b)  of  this  section;  levels  of 
<r  radiation  and  concentrations  of  radio- 
-active material  Involved;  the  cause  of 
m the  exposure,  levels  or  concentrations; 

and  corrective  steps  taken  or  planned  to 
assure  against  a recurrence. 


:f  Section  20.404  was  deleted 
by  38  FR  22220. 


•As  amended  by  38  FR  1271. 


June  1,  1974 
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I ib)  Any  report  filed  with  the  Commls- 
5 Mon  pursuant  to  this  section  shall  ln- 
o elude  for  each  Individual  exposed  the 
"■  name,  social  security  number,  and  date 
« of  birth:  and  an  estimate  of  the  lndl- 
“ vldual's  exposure.  The  report  shall  be 
£ prepared  so  that  this  Information  Is 
^ stated  in  a separate  part  of  the  report. 

t (c) 

t 120.406 


§ 20.407  Personnel  exposure  and  mon- 
itoring reports. 

(a)  This  section  applies  to  each  per- 
son licensed  by  the  Commission  to: 

(1)  Operate  a nuclear  reactor  de- 
signed to  produce  electrical  or  heat 
energy  pursuant  to  9 50.21(b)  or  9 50.22 
of  this  chapter  or  a testing  facility  as 
defined  In  9 50.2(r>  of  this  chapter; 

(2)  Possess  or  use  byproduct  material 
for  purposes  of  radiography  pursuant  to 
Parts  30  and  34  of  this  chapter; 

(3)  Possess  or  use  at  any  one  time, 
for  purposes  of  fuel  processing  fabrica- 
tion, or  reprocessing,  special  nuclear  ma- 
terial In  a quantity  exceeding  5,000  grams 
of  contained  uranium-235,  uranium-233, 
or  plutonium  or  any  combination  thereof 
pursuant  to  Part  70  of  this  chapter;  or 

0 (4)  Possess  or  use  at  any  one  time, 

o for  processing  or  manufacturing  for  dis- 

5 trlbution  pursuant  to  Part  30,  32,  or  33 

6 of  this  chapter,  byproduct  material  In 
“•  quantities  exceeding  anyone  of  the  fol- 

lowing  quantities: 

Radionuclide 1 Quantity  fn  curia 

OMum-1 37  1 

Cobalt-60  1 

Gold-108 - 100 

lodlne-131 1 

lrldlum-192  10 

Krypton-88 1,000 

Promethium- 147 - 10 

Technetium -99m  1,000 

(b)  Each  person  described  In  para- 
graph (a)  of  this  section  shall,  within 
the  first  quarter  of  each  calendar  year, 
submit  to  the  Director  of  Regulation, 
UB.  Atomic  Energy  Commission,  Wash- 
ington, D.C.  20545,  the  following  re- 
ports, applicable  to  the  described  licensed 
activities  covering  the  preceding  calen- 
dar year: * 


> The  Commission  may  require,  as  a license 
condition,  or  by  rule,  regulation  or  order 
pursuant  to  I 30.802,  reports  from  licensee# 
who  are  Licensed  to  use  radlonuolldes  not  on 
this  list.  In  quantities  sufflclsnt  to  cause 
comparable  radiation  levels. 

'The  report  for  calendar  year  1073  shall 
be  submitted  by  May  8,  1074.  A licensee 
whoee  license  expiree  or  terminates  prior  to, 
or  on  tbs  last  day  of  the  calendar  year,  shall 
submit  reports  at  the  expiration  or  termina- 
tion of  the  Ucense,  covering  that  part  of  the 
year  during  which  the  Uoenae  waa  In  affect. 

tOeleted  by  38  FR  22220 


(1)  A report  of  either  (1)  the  total 
number  of  Individuals  for  whom  per- 
sonnel monitoring  was  required  under 
II  20.202(a)  or  34.33(a)  of  this  chapter 
during  the  calendar  year,  or  (11)  the  total 
number  of  Individuals  for  whom  person- 
nel monitoring  was  provided  during  the 
calendar  year;  Provided,  that  such  total 
Includes  at  least  the  number  of  Individ- 
uals required  to  be  reported  under  para- 
graph (b)  <1 ) (1)  of  this  section.  The  re- 
port shall  Indicate  whether  It  is  sub- 
mitted In  accordance  with  paragraph 
(b)(1)  (1)  or  (11)  of  this  section, 
o (2)  A statistical  summary  report  of 
o the  personnel  monitoring  Information 
M recorded  by  the  licensee  for  Individuals 
g for  whom  personnel  monitoring  was 
either  required  or  provided,  as  described 
ci  in  § 20.407(b)  (1) . Indicating  the  number 
of  Individuals  whose  total  whole  body 
exposure  recorded  during  the  previous 
calendar  year  was  In  each  of  the  follow- 
ing estimated  exposure  ranges; 

Estimated  Whole  Body  Number  of 

Exposure  Range  individuals  in 

(Rems)*  each  range 

No  measurable  exposure 

Measurable  exposure  less  than  0.1 

0.1  to  0.26 

0.26  to  0.5_ 

0.5  to  0.76 

0.76  to  1 

1 to  2 

2 to  3 

3 to  4 

4 to  6 

5 to  a 

a to  7 

7 to  8 - 

8 to  9.4 

9 to  10 

10  to  11 

11  to  12 

12  + 

The  low  exposure  range  data  are  re- 
quired in  order  to  obtain  better  informa- 
tion about  the  exposures  actually  re- 
corded. This  section  doee  not  require 
improved  measurements. 


§ 20.408  Reports  of  personnel  expo- 
sure on  termination  of  employment 
or  work. 

When  an  individual  terminates  em- 
ployment with  a licensee  subject  to 

* 5 20.407,  or  an  individual  assigned  to 

JQ  work  in  such  a licensee’s  facility,  but  not  g 
w employed  by  the  licensee,  completes  his  2 
J work  assignment  in  the  licensee’s  facility, 

5 the  licensee  shall  furnish  * Jt 

* to  the  Director  of  Regulation,  8 
U.S.  Atomic  Energy  Commission,  Wash- 
ington, D.C.  20545,  a report  of  the  in- 
dividual’s exposure  to  radiation  and  ra- 
dioactive material,  incurred  during  the 
period  of  employment  or  work  assign- 
ment in  the  licensee’s  facility,  contain- 


• Individual  values  exactly  equal  to  the 
value#  separating  Exposure  Range#  shall  be 
reported  in  tha  higher  rang*. 

* Amended  by  38  FR  22220 


I tag  Information  recorded  by  the  licensee 
<r  pursuant  to  99  20.401(a)  and  20.108.  Such 
£ report  shall  be  furnished  within  30  days 
^ after  the  exposure  of  the  individual  has 
“been  determined  by  the  licensee  or  90 
^ days  after  the  date  of  termination  of  em- 
ployment  or  work  assignment,  whichever 
| is  earlier. 

g 20.409  Notifications  and  reports  to 
individuals. 

(a)  Requirements  for  notifications 
and  reports  to  Individuals  of  exposure  to 
radiation  or  radioactive  material  are 
° specified  in  9 19.13  of  this  chapter. 

K (b)  When  a licensee  Is  required  pur- 
” suant  to  9 9 20.405  or  20.408  to  report  to 
£ the  Commission  any  exposure  of  an  ta- 
rn dividual  to  radiation  or  radioactive  ma- 
rt  terial,  the  licensee  shall  also  notify  the 
Individual.  Such  notice  shall  be  trans- 
mitted at  a time  not  later  than  the 
transmittal  to  the  Commission,  and  shall 
comply  with  the  provisions  of  9 19.13(a) 
of  this  chapter. 


Exceptions  and  Additional 
Requirements 

§ 20.501  Application,  for  exemptions. 

The  Commission  may,  upon  application 
by  any  licensee  or  upon  its  own  initiative, 
grant  such  exemptions  from  the  require- 
r ments  of  the  regulations  in  this  part  as 
o it  determines  are  authorized  by  law  and 
c will  not  result  in  undue  hazard  to  life  or 
property, 
m 

N § 20.502  Additional  requirement*. 

The  Commission  may,  by  rule,  regula- 
tion, or  order,  impose  upon  any  licensee 
such  requirements,  in  addition  to  those 
established  in  the  regulations  in  this 
part,  as  it  deems  appropriate  or  necessary 
to  protect  health  or  to  minimize  danger 
to  life  or  property. 

Enforcement 
§ 20.601  Violations. 

An  injunction  or  other  court  order 
may  be  obtained  prohibiting  any  viola- 
tion of  any  provision  of  the  Act  or  any 
regulation  or  order  issued  thereunder.  A 
court  order  may  be  obtained  for  the  pay- 
ment of  a civil  penalty  imposed  pursuant 
S to  section  234  of  the  Act  for  violation  of 
section  53,  57,  62,  63,  81,  82,  101,  103,  104, 
107,  or  109  of  the  Act  or  any  rule,  regu- 
lation, or  order  issued  thereunder,  or  any 
term,  condition  or  limitation  of  any  li- 
cense issued  thereunder,  or  for  any  viola- 
tion for  which  a license  may  be  revoked 
under  section  186  of  the  Act.  Any  person 
who  willfully  violates  any  provision  of 
the  Act  or  any  regulation  or  order  issued 
thereunder  may  be  guilty  of  a crime  and. 
upon  conviction,  may  be  punished  by 
fine  or  imprisonment  or  both,  as  pro- 
vided by  law. 
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3.  If  any  of  the  conditions  specified  below 
are  met,  the  corresponding  values  specified 
below  may  be  used  In  lieu  of  those  specified 
In  paragraph  2 above. 

a.  If  the  Identity  of  each  radionuclide  In 
^ the  mixture  Is  known  but  the  concentration 
o of  one  or  more  of  the  radionuclides  In  the 
^ mixture  Is  not  known,  the  concentration 

limit  for  the  mixture  Is  the  limit  specified 
^ in  Appendix  "B”  for  the  radionuclide  In  the 
mixture  having  the  lowest  concentration 
cn  limit;  or 

b.  If  the  Identity  of  each  radionuclide  In 
the  mixture  Is  not  known,  but  It  Is  known 
that  certain  radionuclides  specified  In  Ap- 
pendix “B”  are  not  present  in  the  mixture, 
the  concentration  limit  for  the  mixture  Is 
the  lowest  concentration  limit  specified  in 
Appendix  “B”  for  any  radionuclide  which  Is 
not  known  to  be  absent  from  the  mixture; 
or 


o.  Element  (atomic  number)  and  Isotope 

Table  I 

Table  II 

Column  1 
Air  GiCi/ml) 

Column  2 
Water 
OiCi/ml) 

Column  1 
Alr(MCl/ml) 

Column  2 
Water 
OiCi/ml) 

If  it  is  known  that  Sr  90,  I 126,  I 120,  I 129,  I 131,  (I  133, 
table  II  only),  Pb  210,  Po  210,  At  211,  Ka  223,  Ra  224, 
Ra  226,  Ac  227,  Ra  228,  Th  230,  Pa  231,  Th  232,  Tb- 

exio-» 

6X10-* 

2X10“4 

3X1(H 

3X10-4 

2X10“* 

6X10-4 

1X10-4 

If  it  is  known  that  Sr  90.  I 125,  I 126,  1 129,  (I  131,  I 133, 
table  II  only),  Pb  210,  Po  210,  Ra  223.  Ra  220,  Ra  228, 
Pa  231,  Tb-nat,  Cm  248,  Cf  264,  and  Fm  256  are  not 

If  it  is  known  that  Sr  90, 1 129,  (I  125, 1 126, 1 131,  table  II 
only),  Pb  210,  Ra  226,  Ra  228,  Cm  248,  and  Cf  254  ore 

If  it  Is  known  that  (I  129,  table  II  only),  Ra  226,  and  Ra 

If  it  is  known  that  alpha-emitters  and  Sr  90,  I 129,  Pb 
210,  Ac  227,  Ra  228,  Pa  230, Pu  241,  and  Bk  249  are  not 

3X10-* 

3X10-* 

3X10-«* 

3X10-“ 

1X10-“ 

ixio-» 

1X10-“ 

lXIO-a 

If  it  is  known  that  alpha-emitters  and  Pb  210,  Ac  227, 

If  it  is  known  that  alpha-emitters  and  Ac  227  are  not 

If  it  is  known  that  Ac  227,  Th  230,  Pa  231,  Pu  238,  Pu 
239,  Pu  240,  Pu  242,  Pu  244,  Cm  248,  Cf  249  and  Cf  251 

NOTE  TO  APPENDIX  B 


Note:  In  any  case  where  there  is  a mixture  In  air  or 
water  of  more  than  one  radionuclide,  the  limiting  values 
for  purposes  of  this  Appendix  should  be  determined  as 
follows: 

1.  If  the  identity  and  concentration  of  each  radionu- 
clide in  the  mixture  are  known,  the  limiting  values 
should  be  derived  as  follows:  Determine,  for  each  ra- 
dionuclide in  the  mixture,  the  ratio  between  the  quantity 

{)resent  in  the  mixture  and  the  limit  otherwise  estab- 
ished  In  Appendix  B for  the  specific  radionuclide  when 
not  in  a mixture.  The  sura  of  such  ratios  for  all  the 
radionuclides  In  the  mixture  may  not  exceed  "1”  (i.e., 
"unity”). 

Example:  If  radionuclides  A,  B,  and  C are  present 
in  concentrations  Ca,  Cb,  and  Cc,  and  if  the  applicable 

MPC's,  are  MPCa,  and  MPCb,  and  MPCc  respec- 
tively, then  the  concentrations  shall  be  limited  so  thal 
the  following  relationship  exists: 


r 


£ 4.  If  the  mixture  of  radionuclides  con-' 

a.  slats  of  uranium  and  Its  daughter  products 
3 in  ore  dust  prior  to  chemical  processing  of 
the  uranium  ore,  the  values  specified  below 
C may  be  used  In  lieu  of  those  determined  In 
m accordance  with  paragraph  1 above  or  those 
^ specified  In  paragraphs  2 and  3 above. 


£ 


MPCa  ' MPCb  MPCc  = 


a.  For  purposes  of  Table  I,  Col.  1 — 1X101* 
MCl/ml  gross  alpha  activity;  or  6xi0-u  *C1/ 
ml  natural  uranium;  or  76  micrograms  per 
cubic  meter  of  air  natural  uranium. 

b.  For  purposes  of  Table  n,  Col.  1 — 3 X 10-“ 
ACi/ml  gross  alpha  activity;  or  2 X 10-“  ^01/ 
ml  natural  uranium;  or  8 micrograms  per 
cubic  meter  of  air  natural  uranium. 


r 


o 2,',  f cl,tl’er  thp  Identity  or  the  concentration  of  any 
oo  radionuclide  In  the  mixture  la  not  known,  the  Itmitlne 
JQ  values  (or  purposes  of  Apiiendlx  It  shall  be: 

a.  For  purpoaee  of  Table  I,  Col.  1 — 6 x 10-“ 

C b.  For  purposes  of  Table  I.  Col.  2—4  x 10-’ 

o c.  For  purposes  of  Table  II,  Col,  1 — 2 x 10  " 

n d.  For  purposes  of  Table  II,  Col.  2 — 3 X 10-* 


L 


r6.  For  purposes  of  this  fiote,  a radio- 
nuclide may  be  considered  as  not  present  in 
a mixture  if  (a)  the  ratio  of  the  concentra- 
te tlon  of  that  radionuclide  In  the  mixture 
o (Ca)  to  the  concentration  limit  for  that 
^ radionuclide  specified  in  Table  n of  Ap- 
pendix B (MPCa)  does  not  exceed  %o 
£ Ca  1 

vO  (l  e-  MPCa  =T0  > and  the  011111  of  8Uch 
^ xatlos  for  all  the  radionuclides  considered  as 
not  present  In  the  mixture  does  not  exceed 
% 

Ca  Cb  . . . . . 

('•••  MPCa  + UPCn  + §)4)- 
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Appendix  C 
Material 

Ainerlclum-241  

Antimony- 122  

Antimony- 1 24  

Antlmony-126  

Arsenlc-73 

Arsenic-74  

Arsenic-76 ~ 

Arsenlc-77 

Barlum-131  ~ 

4C  Barlum-133  

Barlum-140  

Blsmuth-210  

Bromlne-82  

Cadmium-109  

Cadmium-1 15m  

Cadmlum-1 15  

Calclum-45 

Calclum-47 

Carbon -14  

Cerium-141  

Cerium-143  

Cerium -144 

Cesium-131  

Ceslum-134m  

Cesium-134 

Cesium-136  

Ceslum-136 

Cesium-137 

Chlorlne-36 

Chlorine-38 

Chromium -61  

Cobalt-68m 

Cobalt- 58  

Cobalt-60  

Copper-64 

Dysprosium -166  

Dysprosium- 166  

Erbium-169  

Erbium-171  

Europlum-152  9.2  h 

Europlum-152  13  yr 

Europium- 154 

Europium-155  

Fluorine- 18  

Gadolinium-163  ' 

Gadolinium-159  

Gallium-72 

Germanlum-71  

Oold-198 

Gold-199  

Hafnium-181  

Holmlum-166 

Hydrogen-3  

Indlum-113m 

Indium-1 14m 

Indlum-1 15m 

Indlum-116  

Iodine-125  

Iodine- 126  

Iodine- 129  

Iodine-131  

Iodine-132  

Iodine-133  

Iodine- 134  

Iodlne-136  

Iridium -192  

-Iridium-194  

Iron-55  

Iron -69  

Krypton-85  

Krypton-87  

Lanthanum- 140  ", 

Lutetlum-177  

Manganese-52  

Manganese-54  

Manganese-66  

Mercury-;97m 

Mercury- 197 

Mercury-203  

Molybdenum-99  

Neodymium- 147  

Neodymium- 149  

Nlckel-59 

Nlckel-63 

Nlckel-65 

Nlobium-93m 

Nioblum-96  

Nloblum-97  

Osmium- 186  

Osmlum-191m 


M tcrocuries 
. 01 

100 

10 

10 

100 

10 

10 

100 

10 

10 

10 

1 

10 

10 

10 

100 

10 

10 

100 

100 

100 

1 

_ 1.000 
100 
1 

10 

10 

10 

10 

10 

_ 1,000 
10 
10 


1 

100 

10 

100 

100 

100 

100 

1 

1 

10 

1,000 

10 

100 

10 

100 

100 

100 

10 

100 

1,000 

100 

10 

100 

10 

1 

1 


0.  1 

1 


Material 

Osmium-191  

Osmium-193  

Palladlum-103 

Palladium-109 

Phosphorus-32 

Platlnum-191  

Platlnum-I93m 

Platlnum-193  

Platlnum-197m 

Platinum-197  

Plutonium-239  

Polonium-210  

Potasslum-42 

Praseodymium- 142 

Praseodymium- 143  

Promethium -147 

1 Promethium- 149 

Radium -226  

Rhenium-186 

Rhenium-188 

Rhodlum-103m 

Rhodium-106 

Rubidlum-86 

Rubidium-87 * 

Ruthenium-97 

Ruthenium-103 

Ruthenium-105 

Ruthenium-106 

Samarium-151 


10 

10 

10 

100 

100 

10 

100 

10 

10 

100 

10 

10 

10 

100 

100 

10 

100 

100 

100 

100 

10 

100 

10 

10 

10 


Samarium- 153 

Scandium-46  

Scandlum-47 

Scandlum-48  

Selenlum-75 

Slllcon-31  

Silver- 106  

Silver-1 10m 

Silver-Ill  

Sodium -24  

Strontlum-85 

Strontium-89 

Strontlum--90 

Strontium-91 

Strontium-92 

Sulphur-35 

Tantalum-182 

Technetlum-96 

Technetlum-97m  __ 

Technetlum-97  

Technetium-99m 

Technetlum-99 

Tellurium- 126m 

Tellurium-127m 

Tellurium-127 

Tellurium-129m 

Tellurium- 129 

Tellurlum-131m 

Tellurium-132 

Terbium-160  

Thallium-200  

Thalllum-201 

Thalllum-202  

. Thallium-204  

**Thorlum  (natural)1 

Thulium-170 

Thulium-171  

Tin-113  

Tin-125  

Tungsten-181 

Tungsten-186  


^*.Tun<?sten-187  — 

t^^^Uranlum  ( natural ) * 

Uranium-233  

Urunlum-234 — Uranium -236 

Vanadium -48 

Xenon-l31m  

Xenon- 133  

Xenon-136  

Ytterbium-175  

Yttrium-90 

Yttrium-91 

Yttrium-92 

Yttrlum-93 

Zinc-65  

Zlnc-69m  

Zlnc-69  

Zlrconlum-93 

Zlrconlum-95 

Zlrconlum-97 


Microcuries 

100 

100 

100 

100 

10 

100 

100 

100 

100 

100 

.01 
0.  1 
10 

...  100 
100 
10 
10 


100 

100 

100 

100 

10 

10 

100 

10 

10 

1 

10 

100 

10 

100 

10 

10 

100 

10 

1 

100 

10 

10 

1 

0.  1 
10 
10 
100 
10 
10 
100 
100 
100 
10 
10 
10 
100 
10 
100 
10 
10 
10 
100 
100 
100 
10 
100 
10 
10 
10 
10 
10 
10 

. 100 
. 100 

.01 

.01 

10 

1,000 

100 

100 

100 

10 

10 

100 

100 

10 

100 

1,000 

10 

10 

10 


Any  alpha  emitting  radionuclide 
not  listed  above  or  mixtures  of 
alpha  emitters  of  unknown  com- 
position   . 01 

Any  radionuclide  other  than  alpha 
emitting  radionuclides,  not  listed 
above  or  mixtures  of  beta  emit- 
ters of  unknown  composition . l 

Note:  For  purposes  of  55  20.203  and  20.  304. 
where  there  is  involved  a combination  of  iso- 
topes in  known  amounts  the  limit  for  the 
combination  should  be  derived  as  follows: 
Determine,  for  each  Isotope  in  the  combina- 
tion. the  ratio  between  the  quantity  present 
in  the  combination  and  the  limit  otherwise 
established  for  the  specific  isotope  when  not 
in  combination.  The  sum  of  such  ratios  for 
all  the  isotopes  in  the  combination  may  not 
exceed  “1”  (l.e..  “unity’').  Example:  For  pur- 
poses of  § 20.304,  if  a particular  batch  con- 
x tains  20.000  pci  of  Aum  and  50.000  uci  of  C14. 

. It  may  also  Include  not  more  than  300  yet  of 
I I,ni.  This  limit  wai  determined  as  follows: 

4.  20.000  uCl  Aii1’8  . 50,000  uCl  C14  A 300  uCl  I131  _ , 

1 100,000  uC 1 100,000  uCl  1.000  wCl 

The  denominator  in  each  of  the  above 
ratios  was  obtained  by  multiplying  the  figure 
in  the  table  by  1,000  as  provided  in  6 20.304. 


1 Baaed  on  alpha  disintegration  rate  of 
Th-232,  Th-230  and  their  daughter  products. 

* Based  on  alpha  disintegration  rate  of 
U-238,  U-234,  and  U-235. 

♦Amended  36  FR  16898 
•♦Amended  39  FR  23990 
tAmended  38  FR  29314 


July  10,  1974 
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Appendix  D 

UNITED  STATES  ATOMIC  ENERGY  COMMISSION 
REGULATORY  OPERATIONS  REGIONAL  OFFICESt 


Region 


Daytime 


Telephone 

j Nights  and 


Connecticut,  Delaware,  District  of 
Columbia,  Maine.  Maryland.  Mass- 
achusetts. New  Hampshire,  New 
Jersey.  New  York,  Pennsylvania. 
Rhode  Island,  and  Vermont. 

II* 

Alabama,  Florida,  Georgia,  Kentucky, 
Mississippi,  North  Carolina,  Panama 
Canal  Zone,  Puerto  Rico,  South 
Carolina,  Tennessee,  Virginia, 

Virgin  Islands,  and  West  Virginia 

III 

Illinois.  Indiana,  Iowa,  Michigan. 
Minnesota,  Missouri,  Ohio,  ana 
Wisconsin 

IV* 


Region  I,  Directorate  of 
Regulatory  Operations, 
USAEC,  631  Park  Avenue. 
King  of  Prussia.  Pennsyl- 
vania 19406. 


Region  II.  Directorate  of 
Regulatory  Operations. 
USAEC,  Suite  818, 

230  Peachtree  St.,  NW., 
Atlanta.  Ga.  30303. 


Region  III,  Directorate  of 
Regulatory  Operations, 
USAEC,  799  Roosevelt 
Road,  Glen  Ellyn,  111. 
60137. 


Arkansas,  Colorado,  Idaho,  Kansas, 
Louisiana,  Montana,  Nebraska,  New 
Mexico,  North  Dakota,  Oklahoma, 
South  Dakota,  Texas,  Utah,  and 
j Wyoming 


' Alaska,  Arizona,  California,  Hawaii, 
Nevada,  Oregon,  Washington,  and 
U.  S.  territories  and  possessions  in 
the  Pacific 


215-337-1150  215-337-1150  . 


404-526-4503  404-526-4503 


312-858-2660  *312-739-7711 


I 


♦Region  IV,  Directorate  of  *817-334-2841  *817-334-2841 

Regulatory  Operations 
USAEC,  P.O.  Box  5039 
White  Settlement,  Texas,  ! 

76108  j 

; Region  V,  Directorate  of 
Regulatory  Operations, 

USALC , 1990  N.  California 
Blvd.,  Suite  202,  Walnut 
, Creek.  California  94596  * 


- - 38  FR  17198 


| 

**415-486-3141  415-273-4237 


Note:  The  reporting  and  recordkeeping 
requirements  contained  in  20.205(b)  and 
20.205(c)  and  required  by  20.401(b)have 
been  approved  by  GAO  under  B-180225 
(R0054).  The  approval  expires  June  30, 
1977. 


• Amended. 

••  Amended  39  FR  17972. 
t Amended  38  FR  1271. 
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APPENDIX  E 


TYPE  OR  WRITE  FIRMLY  - NO  CARBON  NEEDED 


U.  S.  DEPARTMENT  OF  AGRICULTURE 

RADIOACTIVE  WASTE  DISPOSAL  REPORT 

1.  AGENCY 

INSTRUCTIONS:  Record  partial  disposals  as  radiomaterial 
is  used  and/or  disposed  of.  When  ALL  material  received 
under  purchase  order  has  been  disposed  of,  send  original  to 
Radiological  Safety  Officer,  USDA,  Plant  Industry  Station, 
Beltsville,  Maryland  20705. 

2.  DIVISION,  BRANCH  AND  SECTION 

3.  ADDRESS  (Include  Zip  Code) 

4.  RADIOLOGICAL  SAFETY  COMM.  IDENTIFICATION 

5.  LICENSE  NUMBER 

6.  PURCHASE  ORDER  NUMBER 

7.  ELEMENT  AND  ISOTOPE 

8.  QUANTITY  AND  FORM  (Show  original  quantity  applied,  or  total  used 

— list  all  forms  of  waste) 

9.  OBSERVED  RADIATION  LEVEL  OF  WASTE-MAXIMUM  (Indicate  container  type  and  distance) 


10.  SITE  OF  EXPERIMENT 


11.  DATE  INITIATED 


12.  DATE  TERMINATED 


13.  DISPOSAL  METHOD  (Show  concentration  in  water  to  sewerage  system  in  microcuries  per  milliliter,) 


14.  DISPOSAL  SITE 


RETAIN  YELLOW  COPY  FOR  FILES 


OA  Form  3 

DEC  1971 


PREVIOUS  EDITION  OBSOLETE 


USDA  - ARS 


RADIATION  SURVEY  REPORT 


SECTION  l-A  — Make  & Model  No.  of  Instrument(s)  Used  to  Perform  Survey 


SECTION  II  - RADIATION  EQUIPMENT  SURVEY  RESULTS 
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APPENDIX  G 


Code  of  Federal  Regulations 

Section  31 1.41  —Meat  From  Animals  Which  Have  Been  Exposed  to  Radiation;  Disposition 


“Meat  from  animals  to  which  radioactive  material  has  been  administered  for  research, 
experimental  or  veterinary  purposes  shall  be  condemned  if  any  radioactive  material  retained  in 
the  meat  has  not  decayed  to  the  normal  radiation  background  level.  Meat  from  animals  to 
which  radioactive  material  has  been  administered  for  research,  experimental  or  veterinary 
purposes  will  not  be  considered  unwholesome  because  of  this  fact  if  the  animals  are  otherwise 
sound  and  if  the  radioactive  material  is  not  retained  in  the  exposed  animal  or  the  radioactivity 
has  decayed  to  the  normal  radiation  background  level.  For  purpose  of  this  section  the  normal 
radiation  background  level  shall  mean  the  radiation  background  of  similar  samples  of  meat  from 
animals  to  which  radioactive  material  has  not  been  administered  when  measured  in  the  same 
manner  as  the  meat  from  the  animal  to  which  radioactive  material  has  been  administered.” 

’Copied  from  Code  of  Federal  Regulations-Title  9,  Chapter  III,  Animal  and  Animal  Products  (Rev.  as  of 
January  1,  1968.) 


U.  S.  DEPARTMENT  OF  AGRICULTURE 

SEALED  SOURCE  LEAK  TEST  REPORT 
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EXCESSIVE  CONTAMINATION  FOUND  (Continue  on  reverse  if  necessary)  16.  SIGNATURE  OF  RESPONSIBLE  USER 
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APPENDIX  I 


U.  S.  DEPARTMENT  OF  AGRICULTURE 
AGRICULTURAL  RESEARCH  SERVICE 

UNASSIGNED  FILM  BADGE  USE  REPORT 

1.  ORGANIZATION  ft  ADDRESS  (Include  zip  code) 

INSTRUCTIONS:  ALL  organizations  using  Film  Badges 
designated  as  “UN  ASSIGN  ED”  must  submit  a Quarterly  report 
on  their  use.  This  report  should  be  submitted  promptly  after  the 
1st  of  April,  July,  October  and  January  and  should  cover  the 
preceding  3 month  period.  A NEGATIVE  REPORT  IS  REQUIRED. 
Mail  completed  form  to  USDA  Radiological  Safety  Officer, 

Plant  Industry  Station,  Beltsville,  Maryland  20705. 

2.  FILM  BADGE  CODE 

3.  REPORTING  PERIOD 

4.  UNASSIGNED 
BADGE  NO. 

5.  N AME  OF  USER 

6.  SOC  1 AL 
SECURITY  NO. 

7.  BIRTH 

DATE 

8.  USE  PERIOD 
(Inclusive  dates) 

9.  COMMENTS: 


10 


. TITLE 


11.  SIG 


NATURE 


12.  DATE 


OA  FORM  4 
NOV  1972 
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APPENDIX  K 


UNITED  STATES  ATOMIC  ENERGY  COMMISSION 

RULES  and  REGULATIONS  • TITLE  10 


ATOMIC  ENERGY 


NOTICES,  INSTRUCTIONS  AND  REPORTS  TO 
WORKERS;  INSPECTIONS* 


Sec. 

19.1  Purpose. 

19.2  Scope. 

19.3  Definitions. 

19.4  Interpretations. 

19.5  Communications. 

19.11  Posting  of  notices  to  workers. 

19  12  Instructions  to  workers. 

19.13  Notifications  and  reports  to  Indi- 

viduals. 

19.14  Presence  of  representatives  of  li- 

censees and  workers  during  Inspec- 
tions. 

19.16  Consultation  with  workers  during  In- 

spections. 

19  16  Requests  by  workers  for  inspections. 

19.17  Inspection  not  warranted;  informal 

review. 

19.30  Violations. 

19.31  Application  for  exemptions. 
Authority:  Atomic  Energy  Act  of  1954; 

as  amended,  and  sections  552,  553  of  title  5, 
U3.C. 

§ 19.1  Purpose. 

The  regulations  in  this  part  establish 
requirements  for  notices,  instructions 
and  reports  by  licensees  to  individuals 
participating  in  licensed  activities,  and 
options  available  to  such  individuals  in 
connection  with  Commission  Inspections 
of  licensees  to  ascertain  compliance  with 
the  provisions  of  the  Atomic  Energy  Act 
of  1954,  as  amended,  and  regulations, 
orders  and  licensees  issued  thereunder 
regarding  radiological  working  condi- 
tions. 

§ 19.2  Scope. 

The  regulations  in  this  part  apply  to 
all  persons  who  receive,  possess,  use  or 
transfer  material  licensed  by  the  Com- 
mission pursuant  to  the  regulations  in 
Parts  30  through  35.  40,  or  70  of  this 
chapter,  including  persons  licensed  or 
authorized  to  operate  a production  or 
utilization  facility  pursuant  to  Part  50 
or  Part  115  of  this  chapter. 

§ 19.3  Definitions. 

As  used  in  this  part : 

(a)  “Act”  means  the  Atomic  Energy 
Act  of  1954,  (68  Stat.  919)  including  any 
amendments  thereto; 

<b)  “Commission”  means  the  United 
States  Atomic  Energy  Commission; 

(c)  "Worker”  means  an  individual 
engaged  in  activities  licensed  by  the  Com- 
mission and  controlled  by  a licensee, 
but  does  not  include  the  licensee. 

(d)  “License”  means  a license  issued 
under  the  regulations  in  Parts  30  through 
35.  40,  or  70  of  this  chapter,  including 


•Part  19  was  published  in  38  FR  22217, 
Aug.  17,  1973,  and  became  effective  Sept.  17, 
1973. 


licenses  to  operate  a production  or  utili- 
zation facility  pursuant  to  Part  50  of  this 
chapter.  “Licensee”  means  the  holder  of 
such  a license. 

(e)  “Restricted  area"  means  any  area 
access  to  which  is  controlled  by  the  li- 
censee for  purposes  of  protection  of  in- 
dividuals from  exposure  to  radiation  and 
radioactive  materials.  "Restricted  area” 
shall  not  include  any  areas  used  as  resi- 
dential quarters,  although  a separate 
room  or  rooms  in  a residential  building 
may  be  set  apart  as  a restricted  area. 

§ 19.4  Interpretations. 

Except  as  specifically  authorized  by  the 
Commission  in  writing,  no  interpretation 
of  the  meaning  of  the  regulations  in  this 
part  by  any  officer  or  employee  of  the 
Commission  other  than  a written  in- 
terpretation by  the  General  Counsel  will 
be  recognized  to  be  binding  upon  the 
Commission. 

§ 19.5  Communications. 

Except  where  otherwise  specified  in 
this  part,  all  communications  and  re- 
ports concerning  the  regulations  in  this 
part  should  be  addressed  to  the  Director 
of  Regulatory  Operations,  U.S.  Atomic 
Energy  Commission,  Washington,  D.C. 
20545.  Communications,  reports  and  ap- 
plications may  be  delivered  in  person  at 
the  Commission’s  offices  at  1717  H Street, 
NW„  Washington,  D.C.;  at  7920  Norfolk 
Avenue,  Bethesda,  Maryland;  or  at  Ger- 
mantown, Maryland. 

§ 19.11  Posting  of  notices  to  workers. 

(a)  Each  licensee  shall  post  current 
copies  of  the  following  documents:  (1) 
The  regulations  in  this  part  and  in  Part 
20  of  this  chapter;  (2)  the  license,  license 
conditions,  or  documents  Incorporated 
into  a license  by  reference,  and  amend- 
ments thereto;  (3)  the  operating  proce- 
dures applicable  to  licensed  activities; 
(4)  any  notice  of  violation  involving 
radiological  working  conditions,  proposed 
imposition  of  civil  penalty,  or  order  is- 
sued pursuant  to  Subpart  B of  Part  2 of 
this  chapter,  and  any  response  from  the 
licensee. 

(b)  If  posting  of  a document  specified 
in  paragraph  (a)  (1),  (2)  or  (3)  of  this 
section  is  not  practicable,  the  licensee 
may  post  a notice  which  describes  the 
document  and  states  where  it  may  be 
examined. 

(c>  Form  AEC-3,  “Notice  to  Em- 
ployees," shall  be  posted  by  each  licensee 
wherever  individuals  work  in  or  frequent 
any  portion  of  a restricted  area. 

Note:  Copies  of  Form  AEC-3  may  be  ob- 
tained by  writing  to  the  Director  of  the  ap- 
propriate U.  S.  Atomic  Energy  Commission 


Regional  Regulatory  Operations  Office  listed 
In  Appendix  "D",  Parti  20  of  this  chapter,  or 
the  Directorate  of  Licensing,  D.  S.  Atomic 
Energy  Commission,  Washington,  D C 20545. 

(d)  Documents,  notices,  or  forms 
posted  pursuant  to  this  section  shall  ap- 
pear in  a sufficient  number  of  places  to 
permit  individuals  engaged  in  licensed 
activities  to  observe  them  on  the  way  to 
or  from  any  particular  licensed  activity 
location  to  which  the  document  applies, 
shall  be  conspicuous,  and  shall  be  re- 
placed if  defaced  or  altered. 

(e)  Commission  documents  posted 
pursuant  to  paragraph  (a)  (4)  of  this 
section  shall  be  posted  within  2 working 
days  after  receipt  of  the  documents  from 
the  Commission;  the  licensee's  response, 
if  any,  shall  be  posted  within  2 working 
days  after  dispatch  by  the  licensee.  Such 
documents  shall  remain  posted  for  a 
minimum  of  5 working  days  or  until  ac- 
tion correcting  the  violation  has  been 
completed,  whichever  is  later. 

§ 39.12  Instructions  to  workers. 

All  individuals  working  in  or  frequent- 
ing any  portion  of  a restricted  area  shall 
be  kept  informed  of  the  storage,  trans- 
fer, or  use  of  radioactive  materials  or  of 
radiation  in  such  portions  of  the  re- 
stricted area;  shall  be  instructed  in  the 
health  protection  problems  associated 
with  exposure  to  such  radioactive  mate- 
rials or  radiation,  in  precautions  or  pro- 
cedures to  minimize  exposure,  and  in  the 
purposes  and  functions  of  protective  de- 
vices employed;  shall  be  instructed  in, 
and  instructed  to  observe,  to  the  extent 
within  the  worker’s  control,  the  applica- 
ble provisions  of  Commission  regulations 
and  licenses  for  the  protection  of  per- 
sonnel from  exposures  to  radiation  or 
radioactive  materials  occurring  in  such 
areas;  shall  be  instructed  of  their  re- 
sponsibility to  report  promptly  to  the  li- 
censee any  condition  which  may  lead  to 
or  cause  a violation  of  Commission  regu- 
lations and  licenses  or  unnecessary  ex- 
posure to  radiation  or  to  radioactive  ma- 
terial; shall  be  instructed  in  the  appro- 
priate response  to  warnings  made  in  the 
event  of  any  unusual  occurrence  or  mal- 
function that  may  involve  exposure  to, 
radiation  or  radioactive  material:  and 
shall  be  advised  as  to  the  radiation  ex- 
posure reports  which  workers  may  re- 
quest pursuant  to  § 19.13.  The  extent  of 
these  instructions  shall  be  commensur- 
ate with  potential  radiological  health 
protection  problems  in  the  restricted 
area. 


521-997  0 - 73  -2 
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Appendix  K—  Continued 


PART  19—  NOTICES,  INSTRUCTIONS  AND  REPORTS  TO  WORKERS;  INSPECTIONS 


§ 19.13  Notifications  and  reports  to  in- 
dividuals. 

(a)  Radiation  exposure  data  for  an 
Individual,  and  the  results  of  any  meas- 
urements, analyses,  and  calculations  of 
radioactive  material  deposited  or  re- 
tained in  the  body  of  an  individual,  shall 
be  reported  to  the  individual  as  specified 
in  this  section.  The  information  reported 
shall  include  data  and  results  obtained 
pursuant  to  Commission  regulations,  or- 
ders or  license  conditions,  as  shown  in 
records  maintained  by  the  licensee  pur- 
suant to  Commission  regulations.  Each 
notification  and  report  shall:  be  in  writ- 
ing; include  appropriate  identifying  data 
such  as  the  name  of  the  licensee,  the 
name  of  the  individual,  the  individual's 
social  security  number;  include  the  indi- 
vidual's exposure  information;  and  con- 
tain the  following  statement: 

This  report  Is  furnished  to  you  under  the 
provisions  of  the  Atomic  Energy  Commission 
regulation  10  CFR  Part  19.  You  should  pre- 
serve this  report  for  further  reference. 

(b)  At  the  request  of  any  worker,  each 
licensee  shall  advise  such  worker  annu- 
ally of  the  worker’s  exposure  to  radiation 
or  radioactive  material  as  shown  in  rec- 
ords maintained  by  the  licensee  pursu- 
ant to  § 20.401(a)  and  (c). 

(c)  At  the  request  of  a worker  former- 
ly engaged  in  licensed  activities  con- 
trolled by  the  licensee,  each  licensee  shall 
furnish  to  the  worker  a report  of  the 
worker’s  exposure  to  radiation  or  radio- 
active material.  Such  report  shall  be  fur- 
nished within  30  days  from  the  time  the 
request  is  made,  or  within  30  days  after 
the  exposure  of  the  individual  has  been 
determined  by  the  licensee,  whichever  is 
later;  shall  cover,  within  the  period  of 
time  specified  in  the  request,  each  calen- 
dar quarter  in  which  the  worker’s  ac- 
tivities involved  exposure  to  radiation 
from  radioactive  materials  licensed  by 
the  Commission;  and  shall  include  the 
dates  and  locations  of  licensed  activities 
in  which  the  worker  participated  during 
this  period. 

(d)  When  a licensee  is  required  pur- 
suant to  § 20.405  or  § 20.408  of  this  chap- 
ter to  report  to  the  Commission  any  ex- 
posure of  an  individual  to  radiation  or 
radioactive  material  the  licensee  shall 
also  provide  the  individual  a report  on 
his  exposure  data  included  therein.  Such 
report  shall  be  transmitted  at  a time 
not  later  than  the  transmittal  to  the 
Commission. 

§ 19.14  Presence  of  representatives  of 
licensees  and  workers  during  inspec- 
tions. 

(a)  Each  licensee  shall  afford  to  the 
Commission  at  all  reasonable  times  op- 
portunity to  inspect  materials,  activities, 
facilities,  premises,  and  records  pursu- 
ant to  the  regulations  in  this  chapter. 

(b)  During  an  inspection,  Commission 
Inspectors  may  consult  privately  with 
workers  as  specified  in  5 19.15.  The  li- 
censee or  licensee’s  representative  may 
accompany  Commission  Inspectors  dur- 
ing other  phases  of  an  inspection. 

(c)  If,  at  the  time  of  inspection,  an 
individual  has  been  authorized  by  the 
workers  to  represent  them  during  Com- 
mission inspections,  the  licensee  shall 


notify  the  Inspectors  of  such  authoriza- 
tion and  shall  give  the  workers’  repre- 
sentative an  opportunity  to  accompany 
the  inspectors  during  the  inspection  of 
physical  working  conditions. 

(d)  Each  workers’  representative  shall 
be  routinely  engaged  in  licensed  activi- 
ties under  control  of  the  licensee  and 
shall  have  received  instructions  as  spec- 
ified in  5 19.12. 

(e)  Different  representatives  of  li- 
censees and  workers  may  accompany  the 
inspectors  during  different  phases  of  an 
inspection  if  there  is  no  resulting  inter- 
ference with  the  conduct  of  the  inspec- 
tion. However,  only  one  workers’  repre- 
sentative at  a time  may  accompany  the 
inspectors. 

(f)  With  the  approval  of  the  licensee 
and  the  workers’  representative  an  in- 
dividual who  is  not  routinely  engaged 
in  licensed  activities  under  control  of 
the  license,  for  example,  a consultant 
to  the  licensee  or  to  the  workers’  repre- 
sentative, shall  be  afforded  the  oppor- 
tunity to  accompany  Commission  inspec- 
tors during  the  inspection  of  physical 
working  conditions. 

(g)  Notwithstanding  the  other  provi- 
sions of  this  section,  Commission  inspec- 
tors are  authorized  to  refuse  to  permit 
accompaniment  by  any  individual  who 
deliberately  interferes  with  a fair  and 
orderly  inspection.  With  regard  to  areas 
containing  information  classified  by  an 
agency  of  the  US.  Government  in  the 
interest  of  national  security,  an  individ- 
ual who  accompanies  an  inspector  may 
have  access  to  such  information  only  if 
authorized  to  do  so.  With  regard  to  any 
area  containing  proprietary  information, 
the  workers’  representative  for  that  area 
shall  be  an  individual  previously  author- 
ized by  the  licensee  to  enter  that  area. 

g 19.15  Consultation  with  workers  dur- 
ing inspections. 

(a)  Commission  inspectors  may  con- 
sult privately  with  workers  concerning 
matters  of  occupational  radiation  protec- 
tion and  other  matters  related  to  ap- 
plicable provisions  of  Commission  regu- 
lations and  licenses  to  the  extent  the  in- 
spectors deem  necessary  for  the  conduct 
of  an  effective  and  thorough  inspection. 

(b)  During  the  course  of  an  inspection 
any  worker  may  bring  privately  to  the 
attention  Of  the  inspectors,  either  orally 
or  in  writing,  any  past  or  present  condi- 
tion which  he  has  reason  to  believe  may 
have  contributed  to  or  caused  any  vio- 
lation of  the  act,  the  regulations  in  this 
chapter,  or  license  condition,  or  any  un- 
necessary exposure  of  an  individual  to 
radiation  from  licensed  radioactive  ma- 
terial under  the  licensee's  control.  Any 
such  notice  in  writing  shall  comply  with 
the  requirements  of  9 19.16(a) . 

(c)  The  provisions  of  paragraph  (b) 
of  this  section  shall  not  be  interpreted  as 
authorization  to  disregard  instructions 
pursuant  to  § 19.12. 

§ 19.16  Requests  by  workers  for  inspee- 
lions. 

(a)  Any  worker  or  representative  of 
workers  who  believes  that  a violation  of 
the  Act,  the  regulations  in  this  chapter, 
or  license  conditions  exists  or  has  oc- 
curred in  license  activities  with  regard  to 
radiological  working  conditions  in  which 


the  worker  is  engaged,  may  request  an 
inspection  by  giving  notice  of  the  alleged 
violation  to  the  Director  of  Regulatory 
Operations,  to  the  Director  of  the  appro- 
priate Commission  Regional  Office,  or  to 
Commission  Inspectors.  Any  such  notice 
shall  be  in  writing,  shall  set  forth  the 
specific  grounds  for  the  notice,  and  shall 
be  signed  by  the  worker  or  represents 
tlve  of  workers.  A copy  shall  be  provided 
the  licensee  by  the  Director  of  Regula- 
tory Operations,  Regional  Office  Director, 
or  the  inspector  no  later  than  at  the  time 
of  inspection  except  that,  upon  the  re- 
quest of  the  worker  giving  such  notice, 
his  name  and  the  name  of  individuals 
referred  to  therein  shall  not  appear  in 
such  copy  or  on  any  record  published, 
released,  or  made  available  by  the  Com- 
mission, except  for  good  cause  shown. 

(b)  If,  upon  receipt  of  such  notice,  the 
Director  of  Regulatory  Operations  or 
Regional  Office  Director  determines  that 
the  complaint  meets  the  requirements  set 
forth  in  paragraph  (a)  of  this  section, 
and  that  there  are  reasonable  grounds  to 
believe  that  the  alleged  violation  exists 
or  has  occurred,  he  shall  cause  an  in- 
spection to  be  made  as  soon  as  practica- 
ble, to  determine  if  such  alleged  violation 
exists  or  has  occurred.  Inspections  pur- 
suant to  this  section  need  not  be  limited 
to  matters  referred  to  in  the  complaint. 

(c)  No  licensee  shall  discharge  or  in 
any  manner  discriminate  against  any 
worker  because  such  worker  has  filed  any 
complaint  or  instituted  or  caused  to  be 
instituted  any  proceeding  under  the 
regulations  in  this  chapter  or  has  testi- 
fied or  is  about  to  testify  in  any  such  pro- 
ceeding or  because  of  the  exercise  by 
such  worker  on  behalf  of  himself  or 
others  of  any  option  afforded  by  this 
part. 

§ 19.17  Inspections  not  warranted;  in- 
formal review. 

(a)  If  the  Director  of  Regulatory  Op- 
erations or  of  the  appropriate  Regional 
Office  determines,  with  respect  to  a com- 
plaint under  5 19.16,  that  an  Inspection 
is  not  warranted  because  there  are  no 
reasonable  grounds  to  believe  that  a vio- 
lation exists  or  has  occurred,  he  shall  no- 
tify the  complainant  in  writing  of  such 
determination.  The  complainant  may 
obtain  review  of  such  determination  by 
submitting  a written  statement  of  posi- 
tion with  the  Director  of  Regulation,  U.S. 
Atomic  Energy  Commission,  Washington, 
D.C.  20545,  who  will  provide  the  licensee 
with  a copy  of  such  statement  by  certi- 
fied mail,  excluding,  at  the  request  of  the 
complainant,  the  name  of  the  complain- 
ant. The  licensee  may  submit  an  oppos- 
ing written  statement  of  position  with 
the  Director  of  Regulation  who  will  pro- 
vide the  complainant  with  a cbpy  of 
such  statement  by  certified  mall.  Upon 
the  request  of  the  complainant,  the  Di- 
rector of  Regulation  or  his  designee  may 
hold  an  informal  conference  in  which 
the  complainant  and  the  licensee  may 
orally  present  their  views.  An  informal 
conference  may  also  be  held  at  the  re- 
quest of  the  licensee,  but  disclosure  of  the 
identity  of  the  complainant  will  be  made 
only  following  receipt  of  written  author- 
ization from  the  complainant.  After  con- 
sidering all  written  and  oral  views  pre- 
sented, the  Director  of  Regulation  shall 
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affirm,  modify,  or  reverse  the  determina- 
tion of  the  Director  of  Regulatory  Op- 
erations or  of  the  appropriate  Regional 
Office  and  furnish  the  complainant  and 
the  licensee  a written  notification  of  his 
decision  and  the  reason  therefor. 

(b)  If  the  Director  of  Regulatory  Op- 
erations or  of  the  appropriate  Regional 
Office  determines  that  an  inspection  is 
not  warranted  because  the  requirements 
of  i 19.16(a)  have  not  been  met,  he  6hall 
notify  the  complainant  in  writing  of 
such  determination.  Such  determination 
shall  be  without  prejudice  to  the  filing  of 
a new  complaint  meeting  the  require- 
ments of  { 19.16(a) . 

§ 19.30  Violations. 

An  injunction  or  other  court  order  may 
be  obtained  prohibiting  any  violation  of 
any  provision  of  the  Act  or  any  regula- 
tion or  order  issued  thereunder.  A court 
order  may  be  obtained  for  the  payment 
of  a civil  penalty  Imposed  pursuant  to 
section  234  of  the  Act  for  violation  of  sec- 
tion 53,  57.  62.  63.  81.  82,  101,  103,  104, 
107,  or  109  of  the  Act  or  any  rule,  regula- 
tion, or  order  issued  thereunder,  or  any 
term,  condition  or  limitation  of  an;  li- 
cense Issued  thereunder,  or  for  any  vio- 
lation for  which  a license  may  be  revoked 
under  section  186  of  the  Act.  Any  person 
who  willfully  violates  any  provision  of 
the  Act  or  any  regulation  or  order  issued 
thereunder  may  be  guilty  of  a crime  and, 
upon  conviction,  may  be  punished  by  fine 
or  imprisonment  or  both,  as  provided  by 
law. 

g 19.31  Application  for  exemptions. 

The  Commission  may,  upon  applica- 
tion by  any  licensee  or  upon  its  own  in- 
itiative, grant  such  exemptions  from  the 
requirements  of  the  regulations  In  this 
part  as  it  determines  are  authorized  by 
law  and  will  not  result  in  undue  hazard 
to  life  or  property. 
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